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Description of anew Rack Wrench. 
Philadelphia, May 18th, 1833. 
TO THE COMMITTEE ON PUBLICATIONS. 


GentLEMEN,—In reading over the list of patents in the April num- 
ber of the Journal of the Institute, I was struck with the great simi- 
larity of a rack wrench, patented by Mr. King, (see page 249,) with 
one invented by me, and made eighteen months ago. In the first 
plan which occurred to me, I intended to employ a spring to keep 
the click,of the wrench in its place, but I preferred not to use it on 


account of its liability to get out of order 


Vor. XIL—No. t.—Jury, 1835. 
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The form of the click is shown in the figure accompanying; it is 
simple, and answers every purpose. ‘The figure is drawn to the full 
size* of the wrench in my possession; it is made of iron case har- 
dened, with the exception of the click, which is of cast steel. The 
wrench has now been in use eighteen months, and its good qualities 
have been tested by strains of considerable amount. 

Fig. 1 represents the wrench, and fig. 2 is the click which is shown 
in its place in fig. 1. 

Yours respectfully, 
A. C.J 


On the construction of De Luc’s Columns, as modified by Zamboni: and 
on a modification of the single leaf Electrometers contrived by the au- 
thor, by which the ultimate efficiency of a large electric series, may be 
ascertained, by testing a small portion of the members of which it is to 
be constituted. Also on the employment of the same instrument, as an 
Electrical Discriminator. 


By Roserr Hane, M. D., Professor of Chemistry in the University of 
Pennsylvania. 


About fifteen years ago, the construction of De Luc’s electric co- 
lumns, as modified by Zamboni, was undertaken by Isaiah Lukens, 
one of our most skilful and ingenious mechanicians. 

The materials employed were paper covered with leaf tin, (errone- 
neously called silvered paper, ) peroxide of manganese, and crystal- 
lized sulphate of zinc. 

The peroxide was finely pulverized, and mixed with a concentrated 
solution of the sulphate. The mixture thus formed was, by means of 
a brush, applied like a pigment to the surfaces of the paper not coat- 
ed by the tin. The sheets were afterwards spread out on the floor 
of an apartment, and left during the night to dry. By these means, 
unnecessary exposure to light was avoided, which Mr. Lukens con- 
ceives to be injurious, especially as received directly from the sun. 
Next day the sheets were cut into disks of about five-eighths inch di- 
ameter, by means of a hollow punch. The disks were then piled, 
with the heterogenous surfaces alternating, as in other voltaic se- 
ries, and were introduced into, and compressed within, glass tubes, 
accoutered as usual with pedestals, caps, and bells. Notwithstand- 
ing his skill and experience, Mr. Lukens latterly complained of oc- 
casional want of success, arising, as he supposed, from the defective 
quality of the manganese. In various instances, his columns, after 
being completed with the utmost care, proved inert. 

The manipulation, likewise, according to his plan of operating, 
appeared to me, to be troublesome and precarious. He was accus- 


_ * This has been reduced in the cut to one-fifth the size of the original draw- 
ing. Com. Pus. 
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tomed to place a row of the disks, as large as could be conveniently 
handled, in a trough of sheet metal; and then transfer the pile thus 
formed to the glass tubes. This operation, to be successful, required 
dexterity. 

Last winter, wishing to replenish the tubes of a pair of electric 
columns which had become effete, I contrived to avoid the risk of 
expending the labour and attention requisite to finish a series, while 
uncertain as to its eventual efficiency. 1 contrived, likewise, by a 
very simple expedient, to facilitate the process of piling the disks. 

The first mentioned desideratum was obtained by means of a sin- 
gle leaf of gold, suspended in a glass vessel, (represented by the sub- 
joined figure,) between two knobs at the ends severally of two brass 
rods B B, proceeding through opposite sides of the vessel towards 
each other, so as to be capable, if requisite, of meeting in the centre. 


By means of screws, the knobs on these rods, were susceptible of be- 
ing adjusted to any distance from the gold leaf, suspended between 
them. Externally the rods are so made and placed, as to be easily 
connected with wires. In the gold leaf thus situated, vibrations may 
be produced by a series of disks, comprising not more than one twen- 
tieth of the number necessary, to cause such a pendulum as common- 
ly pertains to the electric column, to oscillate. In the case in point, 
I found that the disks produced by one sheet of paper, were sufficient 
to make the leaf vibrate actively between the knobs. ‘The mode in 
which this effect was produced, may be understood from the following 
figure ; which represents the disks, as compressed, in due order, withi- 
in a glass tube, by spirals of wire. 
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Each of the wires of which these spirals were formed, at the ends 
enclosed in the tube, being unaltered throughout the remaining por- 
tions of their length, were passed through corks closing the aries 
of the tube. The series thus prepared, is to be placed in the situation 
of the electric column, appended to the instrument agreeably to fig. 1, 
being in like manner suspended from the rods outside of the ves- 
sel, by means of the projecting wires already mentioned. Thus situ- 
ated, if there be any adequate degree of electromotive power in the 
series under trial, and the atmosphere sufficiently dry, the excite- 
ment of the poles will be communicated to the knobs, and be indi- 
cated by the consequent vibrations of the gold leaf, suspended be- 
tween them, 

When a larger series is used, such as that represented at DD, fig. 1, 
the vibrations will be discontinued, only in consequence of the ad- 
herence of the leaf to one or the other of the knobs. This adherence 
usually ceases, on touching with a finger the little brass ball, at the 
vertex of the instrument, to which the forceps holding the leaf is affix- 
ed. The finger being removed, vibratory pulsations will recom- 
mence, to be sooner or later arrested in the same manner as at first. 

When duly connected with the poles of avoltaic battery, of seven 
hundred pairs, excited merely by pure water, the pulsations of the 
leaf are quick and incessant. It serves in this way to indicate the 
electric intensity, but does not furnish any criterion of the divellant 
igniting, or electro magnetic powers, of a voltaic series. 

It may readily be perceived, that the electrometer, constructed 
as herein described, constitutes an electrical indicator, which may 
enable us to discover the electromotive powers of various substances 
arranged as disks in a series, or as coatings to disks. I have already, 
with the aid of Mr. Wharton, one of my pupils, ascertained that au- 
rum musivum spread on the tinned paper on the naked surface, pro- 
duces an electromotive series. 

The piling of the disks was facilitated by using a punch excavated 
soas to leave a point in the centre, by which the centre of each disk 
was punctured. By means of the puncture thus made, it was easy, 
even for an unskilful operator, to string them concentrically upon 
a silk thread, and to transfer them to the tubes without derangement. 

The manganese which I employed with success, in the replenish- 
ment of the electric columns alluded to above, consisted mainly of 
needle shaped radiated crystals, aggregated into lumps. Mr. Lu- 
kens alleges that the crystallized manganese has always, agreeably 
= his experience, proved the best for the construction of electric co- 

umns, 

The electrometer, with an electric column attached to it, as above 
represented, may serve to show the nature, as well as the extent of 
electric excitement; since, when an electrified mass is made to com- 
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municate with the brass ball A, from which the leaf is suspended, the 
latter ought to be attracted by that knob, which receives from the se- 
ries an opposite excitement. Hence, the excitement of the electri- 
fied body being known, that of the poles may be detected; or the lat- 
ter being known, the excitement of the body may be discovered. 
This application of the electric series, is not, however, a new idea. I 
saw many years ago a notice of an electrometer, associated with an 
electric column, in such manner, as to be used as an electrical dis- 
criminator. 

The great difficulty in resorting to this means of discrimination, is, 
that an electrified body may, by induction, produce in a conductor al- 
ternately, opposite states of electricalexcitement. As it approximates 
the conductor, it may cause it to receive, or give out electricity; of 
course, when retracted, the conductor will have the opposite excite- 
ment to that consequent to approximation. Supposing the brass ball 
of the electrometer in question, to be affected in the mode just de- 
scribed, the leaf suspended from it, must be successively attracted by 
each pole. Besides, the excitement may be so strong, as to render 
that of the series nugatory; as in the case of a powerful magnet, which 
will attract either pole of a feeble one. 

The direction of the first pulsation of the leaf, is the best criterion; 
but reliance should not be accorded to one experiment, especially 
when so easily repeated. I find that a gilt pith ball, if suspended in 
oe of the leaf, will vibrate fora time. It 1s, however, like the leaf, 
iable to have its movements arrested by an adherence, to one or other 
of the knobs. 


Note of the effect upon the Magnetic Needle, of the Aurora Borealis, 
visible at Philadelphia, on the 17th of May, 1833, 


By A. D. Bacus, Professor of Natural Philosophy and Chemistry in the 
University of Pennsylvania. 


TO THE COMMITTEE ON PUBLICATIONS, 


GenTLEMEN,—Circumstances having prevented me from witness- 
ing more than a very small part of the unusually brilliant aurora 
which was visible on the evening of the 17th of May last, I am in- 
debted for the following description of it to my friend J. P. Espy, 
Esq., who has kindly furnished it to me from his journal. 

**On the 17th of May, 1833, the temperature of the air being 689, 
and the dew point 66°, a brilliant aurora appeared in the north, about 
twenty or thirty degrees above the horizon, and extending about thir- 
ty or forty degrees on each side of the north point. 

“first saw it a few minutes after nine o’clock, when it was brighter 
than it appeared afterwards. Streamers, not in motion, were distinct- 
ly visible, rising from a dense light below, which seemed to rest on 
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dark clouds underneath, reaching the horizon. All the rest of the 
sky was clear, and had been so all the afternoon. In a few minutes 
the streamers disappeared, clouds, which suddenly formed, seeming 
to take their places, the northern lights still appearing nearly the 
same, only interrupted in part by a greater number of clouds. [ con- 
tinued to observe the aurora with intervals of but few minutes, and 
at nearly ten o’clock I discovered that a very brilliant arch had been 
formed, passing through the zenith, and terminated by the horizon, 
about twenty degrees south of east, and the same number north of west. 

“ This arch was much denser, brighter, and narrower, near the ho- 
rizon than in the zenith. It passed gradually towards the south, and 
disappeared, at twenty minutes past ten, about eleven degrees south 
of Lyra. The clouds, at the time of the disappearance, were rapidly 
forming north of the arch, all the south being yet clear: in fifteen 
minutes afterwards the whole heaven was overcast, and the light in 
the north was hardly visible through the clouds. The air had been 
coming from the north in the morning, and had changed round by the 
west, and at the time of the occurrence of the arch it is believed was 
nearly south-west; below, the direction of the clouds was not observed. 

** The dew-point had risen, since the preceding day, twelve de- 
grees Fah. It is highly probable that an upper current (not the up- 
permost) of air, was moving in the direction in which the arch moved, 
as the air had been moving in that direction a few hours before, and 
I have frequently observed, when the wind changes, the lower strata 
next the earth, change first. From the 10th until the afternoon of 
the 15th of May, the wind had constantly been, by night and day, al- 
most exactly south, with ahigh dew-point, carrying an immense quan- 
tity of vapour to the north; on the evening of the 15th, and until the 
night of the 16th, the wind was NE. with rain, and on the morning 
of the 17th the wind was north.” 

On returning home at eleven o’clock, on the evening just referred to, 
and observing the different magnetic needles which I have arranged 
for observations on the diurnal variation, a considerable disturbance 
was indicated. The journal of the hourly observations, kept during 
my absence in the evening, confirmed that what I had witnessed was 
but a part of the disturbance which had actually taken place, and 
which seems to have affected the horizontal needle especially. 

The needles to which I have referred are three in number, two long 
horizontal needles, of which one is within-doors, and the other* is under 
cover in the yard attached to my residence, and a long dipping needle 
with a knife edge suspension, contained in a small observatory, con- 
structed for the purpose, and also in the yard of my dwelling house. 
The observations of the horizontal needle, within doors, were made 
very regularly, and also of the dipping needle out of doors, but the 
observer not being aware of the appearance of the aurora, «id not 
take the corresponding hourly observations of the horizontal needle 
out of doors, throughout the whole of the evening. 


* A complete description of this needle is given in a paper read before the 
American Philosophical Society, in November last. 


| 
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In order to convey a better idea of the variation on the evening in 

uestion, I precede the observations by those made on the following 
eg and night, on which the changes of variation and dip were nearly 
the regular mean diurnal changes at this time of the year. The va- 
riation is referred to the mean variation for the day, or toa point near- 
ly corresponding to this, the sign + being prefixed to the positions 
west of this line of mean variation, and the sign — to those east of 
the same line. The height of the thermometers contained in the 
boxes with the needles is given. 


| Honizonrat Dirrine 
2 | $2 
~ 53 Weather, 
| & | 2 
[Minutes Fah.°|Minutes|Fah.°}| @ | Fah.° 
A.M. 7.5 0.0 | 72°|| 71 40) 71.4 Cloudy. 
9 |—16.5) 70°} 0.0 | 73 36| 72.5 || Do. 
7.5, 72 |—1.5 | 73 36 72.5 || Do. | 
11 |— 4.5) 74 |—3.0 74 || ,, 36) 74.2 || Do. 
12 || + 0.5] 7 0.0| 7411 ,, 36| 75.3 | Be. | 
P.M. 1 | +13.5) 7 0.0 | 74 || ,, 33) 78.1 ; 
412.5] 82 |+3.0 | 75 ,, 30) 82.1 
$ || +15.0| 83 | +3.0 | 75 82.6 ||Sun out, Clear. 
43] +13.5] 82 |+3.0] 76 ||,, 42] 83.8 ||Clear. 
+ 6.0! 82 | 76] ,, 42) 82.6 || Do. 
6 || 4+ 1.5} 81 |—3.0 | 76 ,, 48] 81.5 Do. 
7 — 4.5) 79 |—3.0 | 75 || ,, 51) 79.3 
0.0 | 75 45) 75.9 3 (Ceres) | 
9}/—10.5| 76 | 0.0 | 74 || ,, 48) 74.8 
103 —10.5| 7 0.0 | 74 || ,, 48) 74.8 
11 ||— 3.5] 74 42| 74.0 | Clear. 


From the table just given it appears that on the 18th of May, the 
westerly variation, as given by the horizontal needle out of doors, 
had two distinct points of minimum, the first at 9, A. M., and 
the latter between 9; and 103, P. M., and two points of maxi- 
mum, the first at 3, P. M., and the second at some period, not as- 
certained, after 11, P.M. The same variation shown by the needle 
within doors, had its minima at 11, A. M., and from 6 to 7, P. M., 
its maxima between 2} and 43, P. M., and at some hour of the 
night which was not ascertained. The temperatures of the two 
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needles being very different, the effect of changes of temperature 
should be ascertained to render the results strictly comparable; a re- 
mark which suggests the object, in part, of the observations upon 
these two needles, so differently situated. 

In the dip we find a minimum at 23, P. M., as the only point very 
decidedly marked: there is an apparent maximum at 7, which the 
subsequent observations seem to indicate to have been the result of 
causes foreign to those producing the regular diurnal changes of dip. 

The observed changes for this day, just given, are not entirely regu- 
lar,"and should be considered, of course, in the light of particular re- 
sults affording merely a term of comparison, which is sufficiently ac- 
curate for the purpose in view. 

I now give a table of some of the observations for May 17th, with 
a column of remarks, the portion of which relating to the aurora is 
drawn from the description by Mr. Espy, already given. 


HonizonraL Neepurs.  /|Dirrine 
| 
: } 
| |z a | | 
= | 2 = 
= 
| 
= | <5 
! 
Minutes Fah.° Minutes|Fah.°) ° Fah.? | 


A.M.8}] — 1.5 60 | —9.0) 70 | 71 33) 59.6 Cloudy. 


11 —1.0) 703 Sun out. 
P.M. 1 +7.0) 71 | 
+7.0| 72 || ,, 12) 74.8/|Cloudy 
4 | +15.0 67 | +7.0| 72) ,, 09 75.9 Sun out 
5 | + 1.577! +5.5) 72 || ,, 18 75.9)Clear 
73 | 55 36) 73.4! 
8) —8.0| 72 || 5, 71.9)! 
|| (Aurora bright; 
| | | || | streamers; arch 
9 --1.5| 72 | yy 34) 71.4) forms about 10, 
| P. M.; arch dis- 
| appears 10h.20m 
103 —13.5) 72 | ,, 30, 70.3) Sky overcast. 
11 |—13.5 68 36 69.1) Low stratus. 


By comparing the third column of this table with the corre- 
sponding column of the first table, we find throughout the day the 
eneral accordance in the relative positions of the needle a min- 
imum of westerly variation at about 8, A. M., a maximum be- 
tween 1, P. M. and 4, P. M., a second minimum about 8, P. M., 
a tendency towards a second maximum, which was interrupted 
by the aurora. There does not appear to have been any marked 
y ved from 83, P. M., to 9; so that the first part of the phenomenon 
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does not seem to have affected the variation. Observations are want- 
ing to show when the effect began to be felt, and when it was at the 
greatest, and the near coincidence of the observation at half past ten 
with the time of the disappearance of the arch, must, of course, be re- 
garded as accidental. In the interval of an hour and a half, between 
Yand 102, P. M., the needle had moved to the eastward 12’, or one- 
fifth of a degree; and the observations during the early part of the 
phenomena tend to show, if they do not prove, that this motion took 
place in the latter part of the interval, the mean hourly rate of mo- 
tion, as shown by the observations at 83 and 9, P. M., being only 
three minutes. I regret that the observations were not more regular; 
but as no particular interest attached to the evening, the observer, 
as I have already stated, not being aware of the presence of the aurora, 
I considered myself fortunate in the frequency of those observations 
which were made; this being a part of the evening in which, usually, 
there is nothing to require regular observations, being the interval be- 
tween the evening minimum and the night maximum. 

The observations on the horizontal needle out of doors do not con- 
tradict any of the remarks just made, and they show further that at 
11, P. M., forty minutes after the disappearance of the arch, the effect 
on the needle was still strongly marked; the westerly variation at 11, 
P. M., having been 10 minutes less than on the same hour of the next 
succeeding evening. The very rapid formation and disappearance of 
clouds during the evening, and the low stratus which formed about 
eleven o’clock, would all, in ordinary cases, have produced slightly 
marked changes in the variation, but nothing of the character of those 
noted in the table. ‘The temperature having remained stationary, 
within doors, during the evening, no part of the changes in the posi- 
tion of the horizontal needle noted in the third column, were due to 
variations of temperature. The results, in the absence of correction 
for these changes, are therefore the more valuable. 

The dip, recorded in the fifth column of the table last given, has 
its minimum at 4, P. M., a rise then begins, which is so very irregu- 
lar as not to permit any inference from it; diminishing between 73 and 
81, P. M., it increases between 83 and 9, decreases between 9 and 
103, and subsequently increases to 11 o’clock. ‘These changes do 
not seem to attach to the different phases of the aurora, and are not 
more considerable than ordinary meteorological phenomena would 
produce, such, for example as are recorded in the first table. 

My aim having been merely to establish that a decided disturbance 
of the horizontal needle was produced by the aurora of the 17th, I 
have not thought it necessary to apply the corrections for the tempera- 
ture of the needles which the successful establishment of the changes 
in diurnal variation will require. 


Jennison’s Compressor and Foveats. 


In our list of patents for August last, we noticed one obtained 
by Mr. T. L. Jennison, for a compressor and foveats; our remarks re- 
VoL. XII.—No. 1.—JuLy, 1833. 2 


10 Jennison’s Compressor and Foveats. 


specting it may be found at p. 168 of the last volume. We have 
since received the subjoined letter from the patentee, and although 
he does not intimate any desire for its publication, we think it right 
to permit him to offer his own opinions, in his own way. To the 
readers of this journal it is not necessary to say that we speak freely 
and fearlessly on the multitudinous subjects presented to our exami- 
nation in the files of the patent office; in the performance of this duty 
we aim, also, at the most perfect candour, and must frequently, of 
course, come into collision with inventors who naturally look at 
their own projects with a favourable eye. Our opinions are, necessa- 
rily, made up from the evidence before us, which is usually nothing 
more than the description given by the patentee; this is often very 
defective, and does not, therefore, afford the desired information; and 
at other times we, ae err in judgment, like other human be- 
ings. Be this as it may, but few complaints have reached us, all that 
have, have been noticed in the Journal, as we hold our pages open to 
the appeal of every one who thinks himself aggrieved by any thing 
which they contain. ‘The letter which follows can scarcely be deno- 
minated a complaint, although it is apparent that the writer thinks we 
have dealt rather hardly by him: had it borne more heavily upon us, 
we still should have allowed the writer of it to speak for himself, as 
the communication which succeeds will amply prove. 
Eprror. 


Cambridge, Massachusetts, April 30th, 1833. 

Sir,—Hitherto we have been, and probably always shall remain, 
personally unknown to each other. By what I recently learn, you 
are an active member of the Franklin Institute; and probably pre- 
pared for the press the notice given to the public of my patented 
bathing machine, or compressor and foveats. L send you one of my 
printed descriptions of it; and in addition to that, ask permission to 
make for your consideration a few remarks.on its structure and pro- 
bable future utility. Its construction is so simple, as readily to be 
understood; and, although patented, there is reason for apprehending 
that imitations of it will be frequently attempted, in defiance of the 
law. It embraces the mechanic powers of the lever. ‘The /oveats, 
or old soft woollen clothes, are the parts to be compressed; the butt 
hinge serves as a fulcrum which is to be kept steady by one hand, 
while the handle is made to act (by the other) as a lever. 

The original machine was made only twelve inches square; but 
found too small to compress the largest sized foveats, while the pa- 
tented kind would accommodate every size. Fomentations for medi- 
cal or surgical purposes are often required over a large surface, as 
the chest and bowels, the sides, the back, the hips, shoulders, and 
thighs. In all such cases, a small compressor will not answer. Nei- 
ther can the ancient mode of squeezing or twisting the foveats, or 
cloths, be effected promptly, if very hot, by the hands alone, but 
readily by a large compressor; and after the cloths are laid over the 
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affected part, the heat in them may be kept up by large sponges heat- 
edin the fotus, then compressed and applied successively over differ- 
ent parts of them, according to the state of the circumambient air, 
which process may be aided by other means. The longer aroma- 
tic fomentations can be maintained of suitable temperature the better 
for discussion of congestions, if practicable; or maturation, if that 
process of nature cannot be avoided; and thereby a great saving of 
time and labour in the use of poultices, which has been the fashiona- 
ble practice in France and elsewhere. 

In the practical treatment of cholera hitherto, during the late epi- 
demic, much stress was laid on the application of dry heat to the bo- 
dy and limbs of the patient, to the exclusion of moist heat. So far 
as we can judge by the result, they proved too often unsuccessful. 
Should that visitation of Providence appear among us in New England 
the present, or ensuing year, the treatment no doubt will be varied, 
and a fair trial of moist heat be introduced. In that case, my com- 

ressors would greatly aid the application of it, and assist in combat- 
ing its hastily exhausting powers. 

In cases of attempted resuscitation from drowning, after the body 
shall have been wiped dry, I think much stress might be placed on 
the utility of my compressor, using a half worn woollen blanket, torn 
into six or eight parts, so as to envelop the limbs and body therewith, 
after being plunged into heated water, and compressed; and which 
may be kept moderately hot by sponges as aforesaid. 

confess, sir, this is theory. For lL have not been so unreasonable 
as to expect my neighbours would drown themselves, or tumble down 
stairs, or otherwise injure their persons, for my accommodation in 
making repeated trials of my apparatus. If my invention is adapted 
to important purposes in hospitals, so also, [ think it must prove in 
ships of war, and large merchantmen. Wealthy people might as well 
decline buying a nursery lamp, or a lanthorn. If they escape the ne- 
cessity of using them, it is their good fortune; but all their hum- 
ble neighbours are not equally likely to escape from accidents re- 
quiring similar remedies. Ihave been denounced as demanding too 
high a price for them, ($6 00.) I can only reply to this by remark- 
ing, that | may as well (in my old age) undertake to raise potatoes 
for early marketing at twenty cents per bushel, as to sell this article 
at cost and charges. Nevertheless, they will hereafter be offered for 
sale at five dollars each set. 

Here I pause, and hoping not to cause useless interruption to your 
more particular concerns, I am sir, with due respect, 


Your unknown, obedient servant, 


T. L. Jennison, 
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Observations on the art of obtaining water by boring the earth; with some 
animadversions on the Editor’s notice of a patent for certain improve- 
ments therein obtained, by Levi Disbrow and John L, Sullivan, in u- 
gust last. 

By Joun L. Suttrvan, Civil Engineer. 


TO THE EDITOR OF THE JOURNAL OF THE FRANKLIN INSTITUTE. 


Sir,—Since the progress of geology in our country has discovered 
to us that our cities of the middle states have, in the stratified rock 
beneath them, springs of the purest water, accessible by the art of 
boring with that peculiar set of instruments which has been invented 
by Mr. Levi Disbrow, and to which our joint patent has given system, 
and extended usefulness, I felt much regret to see, in your num- 
ber for March last, that the Journal had done itself, and us, and the 
subject, injustice. It seems to me that a discovery so interesting to 
the convenience, economy, and health of our cities, and an art so 
singularly fortunate for them, merited at least that the specification 
should have been correctly described, I think, indeed, that a provi- 
sion of a nature so singularly advantageous, as tending to relieve 
us from one of the disadvantages incident to our deep alluvial soil, 
deserved at the hands of philosophical inquiry, a more thorough and 
candid investigation. It was indeed my intention, at my earliest 
leisure, to have asked your acceptance of an article on the subject. 
This I shall now do with all possible brevity, offering the apology to 
your Philadelphia readers, of my persuasion that, notwithstanding the 
proud achievment of the Fair Mount water works, the public will 
eventually believe that the rock springs, the waters of the natural 
aqueduct of the primitive rock descending from the Alleghenies, is 
preferable for the table; and that an abundant supply of it will prove 
to be a powerful auxiliary to the temperance societies, as it will sup- 
ply a beverage requiring no foreign flavouring to counteract its un- 
pleasant taste. 

It gave me some surprise that the writer of the article should have 
sought to make an unfavourable impression of the practical usefulness 
of the essays made by the inventor of this art. If from the circum- 
stance of obtaining overflowing borings in the first four instances he 
was led to hope for equal success in all other places, it was surely ex- 
cusable, even if no satisfactory theory could be advanced to account 
for it. And to insinuate that his operations had been in some indefi- 
nite number of cases abandoned, or *“ suspended,” after considerable 
expense, when but one instance of it could be named, (that of Alex- 
andria,) while 100 instances of success have been even published, 
was surely /ess liberal than might have been expected of the Frank- 
lin Journal. 

The Alexandria corporation obtained good water at ninety feet, 
where a bed of clay succeeded to coarse sand; but, desirous of an 
overflow, they decided to go through the clay, but stopt short of 
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it at 400 feet. It was unphilosophical to stop, as in 500 feet they 
would have reached the shelving rock, in all probability, and have 
had water enough for the whole city. 

That there was reason to expect an overflow, is proved not only 
by the instances of it, but by the rising of the water so high in the 
tubes as to be higher than the contiguous ground. Thus in a boring 
on the highest point of the island of New York, at the botanic garden, 
the water stand’ at least eighty feet above tide, and twenty feet above 
adjacent grounds. So also in boring at the corner of Bleecher street 
and Broadway, the ground being fifty feet above tide, the rock forty- 
eight feet under surface, the boring 400 feet therein, the rise was nine- 
teen feet above the surface of the rock. If, instead of this soil, the 
rock had been the surface, this perforation would have produced a 
copious overflow. ‘The water actually rises higher than the ground 
of half the city. 

The well known geology of the middle states suggests the obvious 
explanation. ‘The primitive stratified rock of the Allegheny moun- 
tains slopes down, underlaying the secondary rocks, and appears to 
gain an upward slope on approaching the sea coast, as seen at the falls 
ofour rivers. But in the latitude of New York, and New England, 
it continues to rise till it has formed the Green Mountains. ‘There 
are two ranges through Massachusetts; the more eastern is granite, 
the east side of the west and intermediate valley in Berkshire, is 
gneiss, the third general formation described by Professor Eaton in 
his geological survey; and these strata appear to be remarkably pro- 
ductive of water. It pours out the sources of the Housatonic; and as 
it ranges southward between the Croton and the Broux, gives forth 
large springs that form their head waters in ponds, and continuing 
south is depressed under Harlaem river, and again rises to form the 
principal rough elevations of this island; it is then depressed 100 feet 
under the city and the Hudson, and, gradually rising as it underlays 
New Jersey, is found forty feet only under the soil in the Northern 
Liberties of Philadelphia, and is above ground at Baltimore. 

Every boring into this rock has afforded this pure water, and in 
many instances even the approach to its surface has brought up a large 
supply. Mr. Disbrow has just finished in Baltimore one of this kind 
for the corporation in the made land, and another for an individual in 
the rock. There are in New York four in rock, and ten in earth, and 
the fact is demonstrable that the whole city can be better supplied in 
this way than in any other, even at half the expense of introducing 
the nearest stream. And a similar calculation might be made for the 
northern and southern liberties of Philadelphia, were they not already 
supplied. 

The principle of our joint patent whereby any one boring is made 
to yield as much water as a steam engine of small size can pump; 
(that is, enough for 2000 families with a ten horse power, high enough 
to flow rapidly from a reservoir to the houses, ) is founded as the spe- 
cification expresses, in availing ourselves of the hydrostatic pressure, or 
velocity of discharge through orifices. Suppose the water stands 100 
feet deep in the tube, and a pump is placed therein nearly as deep, and 
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the power reduces this head of water to eighty-one feet, the velocity of 
the water entering will be that due to this head, which is seventy-two 
feet asecond. Now make any reasonable supposition that the water 
may not come as fast, yet if it comes fast enough to keep the power 
at work, a larger quantity will be raised than 2000 families require. 

At one boring here, a six horse engine gave, experimentally, last 
summer, ninety gallons a minute. Another gives constantly with 
one horse power, twenty gallons a minute, (all the establishment 
wants,) and might raise 200 gallons a minute with a ten horse en- 
gine. In this instance the rock boring is 130 feet, the earth 74 feet, 
the rise of water to within fifteen feet of the surface of the ground, 
thus standing 189 feet deep. 

To take off the stress which deep and strong pumping occasions to 
the lower lifting box, we have devised the expedient which you, by the 
article alluded to, have, it seems, not perfectly comprehended, in ima- 
gining that re box (as we have contrived it,) had valves opening 
downwards. 1 should really have thought, before so representing it, 
you might have been so kind as to have asked me, by letter, how this 
could possibly be. 

The simple matter of fact is, that a series of boxes on the same rod, 
each having its chamber, divide the column, say into ten parts, each 
lifting ten feet of it; thus, though all have the bottom fixed valve in 
common, they constitute a succession of pumps one above the other, 
and might thus lift to any considerable requisite elevation, and cause 
the water to follow and rise in proportion to the depth of the draft, 
and the poweremployed. The mode of forming the boxes which we 
prefer is to cause an enlargement of the rod, in the shape of a bulb, 
to fit the bottom of the box, and let this play on the rod half an inch, 
to permit the water to pass through it, as this makes a very strong 
box; but they may also be fixed on the rod, and have fly valves above. 
The essence of the improvement is the series, dividing the weight of 
the column. 

You thus perceive that the geological formation of these subterrane- 
ous aqueducts present our fortunate cities, seated as they are on deep 
sands, or clay, with pure water in abundance, beyond the influence of 
seasons, and the wants of population; that art has devised the means 
of reaching them, and that principles of science have made ,them 
available; presenting to men of capital and philanthropy, opportuni- 
ties of benevolent and profitable investment in forming water compa- 
nies. 

And permit me here, briefly to mention the plan of financial opera- 
tion we, as patentees of these improvements, propose— 

1, For mechanic and professional services, the usual compensa- 
tion. 

2. For benefit, as patentees, one-half the surplus revenue, beyond 
interest—but at the termination of the privilege, our emolument 
ceases, and then the city authorities take our place, and are for ever 
entitled to this revenue, devoted to the support of charitable socie- 
ties and institutions. 
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There are few considerable cities where this plan will not justify 
the forming of a water company. 


With great respect and esteem, yours, &c. 


Jxo. L. Sunrivan. 
New York, 14 May, 1833. 


Remarks by the Editor. 


Notwithstanding the grave charges of our friend Sullivan, ¢ our 
withers are unwrung.” No willing, or known, ** injustice ” has been 
done in the article in our March number p. 176. If we thought it 
worth while to bandy charges of this description, we could find enough 
in the foregoing communication upon which to found the procedure; 
we shall not do this, however, because it would be a very profitless 
employment, and because we belteve that Mr. Sullivan has mistaken 
our notice in several points which a more calm examination of 
them has ere now, probably, corrected, and which most of our read- 
ers will be able to correct, by comparing the said notice with Mr. 
Sullivan’s letter. We gave, in the words of the patentees, their own 
account of their joint improvement, thus enabling our readers to 
judge for themselves. Upon reviewing the article in question we find 
nothing to retract, or to modify, or we would most cheerfully do it; 
we make some claim to candour, but none to infallibility, and can 
assure Messrs. Disbrow and Sullivan, that no one residing at the dis- 
tance of two hundred miles from New York, will more sincerel 
rejoice in the perfect success of their undertaking than will the editor 
of this Journal. 

Although we have determined not to make a long article of our 
present remarks, we will take a brief notice of some of the points al- 
luded to by Mr. Sullivan. When speaking of the instances in which 
Mr. Disbrow had, after much labour, suspended his operations, we 
alluded, exclusively, to his former expectations of being able, every 
where, to obtain overflowing wells; and we are certain that Mr. S. 
will not say that Alexandria is the only place which offers an ex- 
ample of such failure, but that he will, on the contrary, confess that 
success to this extent has been comparatively rare. ‘There are but 
few places where water cannot be found by digging, and, of course, 
by boring. We have, upon some very elevated ground in the city of 
Washington, wells with an abundant supply of water, at the depth of 
sixteen feet, and if Messrs. Disbrow and Sullivan had sent down the 
auger at the same spot, they would undoubtedly have succeeded at 
the same depth. 

Where Mr. S. finds that we have spoken of, or alluded to, valves 
‘* opening downwards,” we know not; one thing is certain, that such 
a thought never entered into our heads, and we presume, therefore, 
that it did not escape from the goose quill at the ends of our fingers; 
we had no inducement, therefore, ‘* tohave asked by letter how this 
could possibly be.” We certainly, if time admitted of it, should 
gladly correspond with Mr. Sullivan, as we might thus have obtained 
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much useful information upon the point in question, as well as upon 
others; the pressure of our duties, however, has placed its ve/o here. 
It is a task of no small magnitude, to steal from the periods which 
ought to be devoted to exercise or repose, time enough to wade through 
the verbiage of all the patents granted in the United States; for al- 
though some few of the specifications are well drawn up, and present 
inventions, or discoveries, which are of great interest, many of them 
add extreme length to utter worthlessness in all respects. Although 
we have incidentally made this remark, it is not intended to apply to 
the case in question, but merely toshow that without some very spe- 
cial reason, none of the six hundred persons who annually obtain pa- 
tents in the United States, ought to look to us for any voluntary offer 
of a large portion of time; leisure we have none. Besides this, every 
specification should set forth, in ** full, clear, and exact terms,” the 
nature of the thing patented; if it fails in this point, it is not our busi- 
ness to seek, and indeed we think that we ought rather to avoid the 
obtaining of, any extraneous light. 


FRANKLIN INSTITUTE. 
Fourth Monthly Conversation Meeting. 


Prof. Hare exhibited a new form of the syphon, intended particu- 
larly for transferring corrosive liquids from one vessel to another, 
but applicable to general purposes. <A variety of different construc- 
tions of this instrument were upon the table, acting, however, upon 
the same general principles, that of the partial exhaustion of the ves- 
sel into which the liquid is to be transferred. We hope to place a 
detailed description of these instruments before our readers at some 
future time. 

Mr. Jas. P. Espy showed a model illustrative of the apparatus con- 
trived by him for enabling the escape of sparks from the chimnies of 
locomotive engines, steam-boats, &c. to be prevented. The device 
acts by increasing the draft, so that a covering of wire gauge can be 
applied to stop the sparks. Experiments of a favourable character 
were understood to have been made with this apparatus. 

Mr. James M‘Ilvaine explained a drawing of an apparatus devised 
by him for the same purpose with that just alluded to. The plan con- 
sists in taking advantage of the chamber into which the small flues in 
the boilers of Stephenson’s locomotives empty, and from which the 
pipe for the escape of the smoke, &c. passes. 

Prof. A. D. Bache exhibited a rack-wrench, made by Mr. Alfred 
C. Jones, steam engineer; he stated that this wrench had been used 
in miscellaneous work for more than a year. A description of this 
wrench is given in our present number. 

Each subject, as presented, produced instructive conversation, in 
which the members, generally, took part. 
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Notice 


The Elements of the Integral Calculus, with its application to Geome- 
try, and to the summation of Infinite Series; intended for the use of 
Mathematical Students in Schools and Universities. By J. R. 
Young. 


Mr. Young’s algebra and differential calculus were entire and com- 
plete in themselves; they furnished full and satisfactory information 
concerning the subjects which they professed to illustrate. We had 
hoped that the integral calculus would be treated in the same man- 
ner, and that the genius of Mr, Young, and the enterprise of Messrs. 
Carey, Lea, & Blanchard, would place before the American student 
a library of Mathematical Science. Dr. Bowditch, who long since 
gave to the world the best Practical Navigator it has ever seen, is 
now, with a liberality unexampled in this country, enriching its 
literature with a better edition of the Celestial Mechanics than can 
be found in any other language. ‘To peruse and to understand this 
great work must for years to come be the ultimate aim of the lover of 
analytical science, and the aspirant for scientific distinction; but 
while many may set out upon the race, but few will arrive at the goal, 
even aided as they will be by the ample commentary of Dr. Bow- 
ditch. 

While this Grecian capital was nearly completed, the corner stone 
of the structure it was to adorn had hardly been laid. It is to the 
writings of Mr. Young, published and promised, that we are to look 
for the supply of these deficiencies. The treatise before us is modest- 
ly styled the Elements of the Integral Calculus. 

We are convinced upon its perusal that no book of three hundred 
octavo pages could furnish more clear or more ample instruction on 
this interesting subject than Mr. Young’s. If it is not complete; if 
any thing is left to be desired, it is not that a solitary page which he 
has written should be dispensed with, but that he should generously 
fulfil the promise he has given us in his preface to furnish the fifth 
and supplementary volume. He has referred us to the Complete 
Treatise of Lacroix, to Jephson’s Fluctional Calculus, and to Gar- 
nier’s Calcul Integrale, for more ample details on this subject; we 
thank him for this, but we find none whose style is so clear as his. 
We know of none who can make the most abstruse departments of 
analysis so intelligible and so interesting to their readers. We are 
pleased with his society—we do not wish to resign it yet. 

We look with anxiety for the appearance of this supplementary 
volume. We hope that Messrs. Carey, Lea, & Blanchard will even 
go further, and republish Mr. Young’s fourth volume on analytical me- 
chanics. The knowledge required to prepare for this study will have 
been furnished in his first four volumes. Could a work en this last 
mentioned subject of the same high character be placed before the 
American student, through the American press, he might justly be 
proud of possessing at home the means of pursuing to the fullest ex- 
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tent to which it has hitherto been carried, the and noblest 
study in which the human mind can be engaged. 

In conclusion, we advise those who wish to obtain a knowledge of 
the calculus, to study these two volumes of Mr. Young. They are 
professedly written on the French plan; but while preserving all the 
excellencies of the French methods, Mr. Young has supplied a defect 
common to all—the want of examples. His work is richer in them 
than any we have seen, and many of the solutions are original. We 
are far from objecting to the work because its author did not give more 
attention to the ancient curves, the quaratrix, cissoid, &. We have 
always thought that these curves occupied too much space in English 
works. ‘They have lost their individual importance since the inven- 
tion of the calculus, which enables us to include their properties, to- 
gether with those of hundreds of others, in a few general formulas, 
which a scholar of ordinary acquirements may easily apply to indi- 
vidual curves at his own convenience. 


AMERICAN PATENTS. 


LIST OF AMERICAN PATENTS WHICH ISSUED IN JANUARY, 1833. 
With Remarks and Exemplifications, by the Editor. 


1. For Making Pads for Harness, §c.; Silas Lamson, Ster- 
ling, Worcester county, Massachusetts, January 5. 

A rod of iron bent into a curved, or crescent-like, form, is to have 
perforations at each end to receive the terrets, and attach it to the 
pad. ‘The object of this contrivance is to keep the centre, or con- 
necting part of the pads from the back and withers of the horse, so as 
by yee, bers weight on each side to prevent injury to the ridge of 
the horse’s back. This connecting rod may, it is et | be bent in any 
desired curve, and instead of iron, other metals may be used. There 
is no claim made, nor does one appear to be necessary in the present 
case, ng nothing more is described than the thing intended to be pa- 
tented. 


2. For a Mode of affixing Sheet Iron, and other Metallic 
Plates, on the Roofs of Buildings; Andrew Gondois, and John 
Swales, Petersburgh, Dinwiddie county, Virginia, January 5. 

(See specification, p. 181, vol. xi.) 


3. For machinery for Sawing and Rounding Staves; Philip 


Cornell, Weedsport, Cayuga county, New York, January 5. 
(See specification. ) 


4. For an improvement in the Temple used in Weaving 
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Cloth; Peter Newel, Waterford, Saratoga county, New York, 
January 5. 

The claim in this patent is to **the yielding motion of the jaws in 
the frame at every revolution of the lathe of the loom, which prevents 
the selvage threads from breaking. Also the motion of the bolt which 
raises the joint arm, and gives the receding motion to the jaws, and 
thereby prevents any injury to the reed.” 

The specification, with the aid of the drawing, would undoubtedly 
suffice to render the invention intelligible had there been ** written 
references” to the latter, agreeably to the absolute demands of the 
patent law; as it is, the construction and operation of the thing 
are far from being plain; this difficulty would most probably be re- 
moved by an examination of the model, which is, unfortunately, too 
frequently relied upon, as though it made a part of the patent. 


5. For an improvement in making Garden Hoes; Charles H. 
Strong, and Edward A. Sterry, Norwich, New London county, 
Connecticut, January 5. 

The improvement claimed consists in rivetting, or brazing, the eye 
on to the plate of which the hoe is formed, the hole being placed above 
the top of the hoe as in the old fashioned form; the shank of the eye is 
to be sunk its whole depth into the plate so as to leave the under sur- 
face smooth and even. ‘This mode of making hoes, it is said, is less 
expensive, and gives them equal strength with those the plates of 
which are entirely forged out, whilst it admits of their being made of 
rolled steel. 

A model, it appears, is deposited in the office, but a drawing was 
considered as unnecessary; an opinion from which we dissent altoge- 
ther, for whenever a model can be made ** the nature of the case ad- 
mits of drawings,” and they are then imperiously required by the 
terms of the law. 


6. Fora Reaction Water Wheel; Hazard Lewis, Binghamton, 
Broom county, New York, January 7. 

This reacting wheel is in form and substance like that of Calvin 
Wing, described at p. 85, vol. vii. to which we have very frequently 
had occasion to advert; and from some of the modes of expression 
used in the present specification, it is fairly to be presumed that the 
patentee had perused the former. 

The wheel, we are informed, “may be made in whole, or in part, 
of wood, of wrought or cast iron, or any other suitable material.” 
The floats are to be more numerous than usual, twenty-four being 
represented in the drawing. The claim made is to the “ making the 
buckets of cast or eosin. A iron, and of increasing their number.” 
The latter, it is said, places the discharging orifice more at the verge 
of the wheel, whilst the buckets being made shorter, and, consequent- 
ly, the rim narrower, affords more room for water within the wheel. 

The first point claimed has been so frequently relied on that it 
has become somewhat like a broken reed; and the second we appre- 
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hend will not brace it up, as we know of no limit to the number of 
buckets in the wheels formerly patented. But something must be 
claimed, and where there is little novelty, there is little opportunity 
for a choice. 


7. For an improvement in the Wheels of Wagons and Car- 
riages; Isaac Van Gorden, Warren, Trumbull county, Ohio, Jan- 


7. 
hen, or by whom, the improvement here patented was first made 
we know not, but we are very certain that it belongs to ‘* auld lang 
syne,” as the claim will serve to show to those who are adepts; it 
is to **the principle of attaching each wheel to its separate axle or 
journal, made fast in the hub, and running the axles, or journals, in 
xes attached to the axle tree bed.” It has been before patented, 
but even this was done in its old age. 


8. For an improvement in the common Fire Grate, as patent- 
ed on the 25th of October, 1832; James Atwater, New Haven, 
Connecticut, January 9. 

The improvements now patented are described at great length, 
and illustrated by drawings upon five separate sheets. Referring to 
our notice of the former patent, we will now add an abstract of the 
new claims. Instead of the slide, or slides, to regulate the draught, 
there is now substituted as many valves, or covers, as there may be 
openings in the back or sides of the grate, from which substitution, 
it is said, all the advantages are derived which the former was de- 
signed to secure. 


9. For an improvement in Grinding of Edge Tools, of all 
kinds, &c.; Dan Welsh, Canaan, Grafton county, New Hamp- 
shire, January 10. 

The object of this patent is the same with that of Mr. G. A. Ma- 
deira, whose specification was published in vol. x. p. 256; the ar- 
rangement of the apparatus, however, is different. The tool, or 
other article, to be ground, is to be held in a pair of tongs, which 
must be made in such form as to suit it. These tongs work on a 
swivel in a kind of frame work, which is attached to the frame ol 
the grind stone, which frame is so formed as to swivel in all direc- 
tions. The tongs have a wooden handle by which the piece to be 
ground is guided and pressed against the stone. Judging from the 
description, we are inclined to think that the instrument now patent- 
ed is not so convenient as that described by Mr. Madeira. 

The claim is to ** the said method of grinding, and at the same 
time keeping the stone in a perfect round state.” 

The latter part of this claim must be considered as altogether su- 
perfluous, as it no more follows as a consequence of this mode of 
grinding, than of that before patented. 
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10. For a Chlorine Cosmetic; David West, city of Hudson, 
Columbia county, New York, January 11. 

This cosmetic is to cure tetters, sores, pimpled face, ring worms, 
itch, and other cutaneous diseases; chlorine, as its name indicates, 
being the active ingredient. Gums, oils, animal fat, or resins, are 
to have chlorine incorporated with them, which is to be done by rub- 
bing them up intimately with chloride of lime, or chloride of soda; or 
they may be charged with the chlorine by passing the gas through 
them, or otherwise. The best mode is considered to be the mixing 
together equal parts of olive oil and chloride of lime; but this may 
be combined with other articles agreeably to the following recipe. 

Mix together four ounces of nitrate of quicksilver, and four of 
olive oil, and then add four ounces of chloride of lime. This will be 
further improved by one ounce of spirits of turpentine, or other es- 
sential oil, and half an ounce of essence of bergamot, or other aroma- 
tic. These are to be all ground together into an uniform mass. The 
composition may be varied, taking care always to employ the chlo- 
rine, 

Should this cosmetic effect the good purposes specified by the 
patentee, we wish him, and doubt not he will meet, success in the 
sale of his compound. We think, however, that the use of chlorine 
as an ingredient in all the variety of combinations and mixtures of 
which it may make a part, cannot be 5 a by the patentee, 
although he may undoubtedly secure to himself any specific mixtures 
of his own invention. From the wording of the specification we think 
that it admits of a construction more broad than could be sustained 
in a court of law. 


11. For a Washing Machine; Easton Wilben, Sullivan. Ma- 
dison county, New York, January 11. 

A cylinder, which may be fourteen inches long, and twelve in 
diameter, is made to revolve in a trough, and has under it a con- 
cave of fluted rollers. The clothes to be washed are hitched upon 
pins projecting from the cylinder, this being borne down by spiral 
springs, to admit of its adapting itself to them, The claim is to the 
foregoing machine. There is about as much of novelty in it as usu- 
ally falls to the lot of washing machines, and it would have been 
somewhat difficult, therefore, to have fixed upon any of its individual 
parts as subjects for a claim, excepting, it may be, the projecting 
pins upon which to hitch the clothes. 


12. For a Platform Balance, or Weighing Machine; Ira 
Gay, Barnstable, Hillsborough county, New Hampshire, Janu- 
ary 14. 

The novelty claimed in this weighing machine consists of a varia- 
tion in the arrangement and number of the levers acted upon by the 
fulcra which support the platform. The patentee observes that in his 
there are but four levers, while in the machine ordinarily employed 
there are five. 
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Since the first invention of the platform weighing machine there 
have been various modifications adopted in the arrangement of the 
levers, with a view either to greater simplicity or increased accuracy. 
We cannot, without a drawing, exhibit that of the present patentee ; 
judging from the evidence before us, we presume that it is quite as 
good as most of its predecessors. 


13. For a Locomotive Steam Engine for Rail-roads, deno- 
minated the Pennsytvania Locomotive; 8. H. Long, Lieutenant 
Colonel of Engineers of the United States, January 17. 

Without drawings we cannot give a competent idea of the various 
points of arrangement which are considered as new in the different 
parts of this locomotive engine and carriage. The specification oc- 
cupies sixteen pages, independently of the references to the drawings, 
which require three more. 

The improvements contemplated are intended to combine econo- 
my and efficiency, and are said to consist in the invention of ma- 
chinery altogether new; of new modifications of machinery before 
known; and of combinations of machinery, both new and old, in a 
way not heretofore applied to locomotive steam carriages. ‘hose 
parts, or combinations, which are considered as new being so desig- 
Tape the course of the description, without being summed up at 
its end. 

The wheel, besides the ordinary flanch on its periphery, is to have 
a second on the opposite edge of the tread, projecting inwards towards 
the hub; this flanch is incorporated with the spokes, and is intended 
to strengthen the wheel. The hub is to be cast tubular, its thickness 
must be as equable as possible, and the boxes which are to receive 
the axle are to be let into it, and secured by bolts passing through 
flanches prepared for the purpose. These points constitute a part of 
the novelties claimed. 

The axles and their adjustments are to differ from those now in 
use. They are to be of a uniform size throughout, without journals, 
necks, or stendihont, and they are to be firmly connected to the wheels. 
Rings, or bands, are to be attached to the axles by pins, or screws, 
and are to turn in grooves which may serve as receptacles for oil; 
this arrangement is considered as new. 

Wedge formed breaks, or convoys, are to be applied between the 
foremost and hindmost wheels, passing either upwards or downwards, 
the sides of them to be curved to adapt them to the wheels. There 
is nothing new in this part, such breaks being used upon the Balti- 
more and Ohio, and other rail-roads. 

The boiler is to be cylindrical, and is to stand on its end; at its up- 
per extremity it is to be terminated by the frustrum of a direct cone. 
The boiler is described in the Franklin Journal, for 1827, with other 
improvements, the invention of Colonel Long ; as it now appears, how- 
ever, itis somewhat modified, though not materially altered. A cas- 
ing of sheet iron surrounds the boiler, and serves as a flue to conduct 
off the smoke and heated air; from opposite sides of this casing two 
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flues pass off and unite in one vertical chimney; this chimney is made 
to work on tubular swivel joints so that it may be lowered to pass 
under bridges or through tunnels; these joints are viewed as new. 

The bars of the grate are formed of sheet iron, the section of them 
being somewhat like an inverted U, closed nearly together at the 
edges; the hollow space is to be filled with fine clay; this and some 
other points in its arrangement are also claimed as new. 

The steam cylinders are to be two in number, placed horizontal- 
ly; they are to receive their supply from the same steam chest, each 
having a slide valve for that purpose. These two cylinders, with a 
steam chest, in common, is said to be new. ‘The cams and cam rods 
for operating upon the valves, are also considered as new in principle. 

The manner of constructing the carriage is next described, and 
‘¢the relative disposition of the connecting bars, the axles, and the 
steam cylinders, together with their several adjustments, are believed 
to be new.” 

The safety valves are constructed on a principle devised by Chas. 
Wetherill, Esq. of Philadelphia, modified, however, in a novel man- 
ner, by the patentee. It is designed to prevent a counter current of 
steam from acting upon the upper surface of the valve, and pressing 
it down so as to impede its action. 

The principle of causing a current of steam to be forced on ignited 
anthracite to promote its combustion, as devised by Mr. Wetherill, 
is also applied in a way which is particularly described; the consent 
of Mr. Wetherill to the adoption of the improvements having been 
obtained. This last part, we presume, is not considered as forming 
any part of the patent, as no exclusive right has been acquired there- 
for by Mr. Wetherill, and he must be considered as having abandon- 
ed to the public any right which he may have possessed. 

The drawings which accompany the specification give a clear ex- 
hibition of the arrangement of the whole machinery, which is inge- 
nious and compact; we are apprehensive, however, that there is not 
a suflicient surface exposed to the action of heat to keep up the re- 
— supply of steam; and that the common objection arising from 
the packing down of the anthracite, by the continued vibration on a 
rail-road, will interfere with the efficient action of that fuel. 


14. For an improvement in Machines for Spinning Cotton; 
John A. Bradshaw, Foxboro, Norfolk county, Massachusetts, Jan- 
uary 18. 

In arrangement there is certainly some difference between the 
spindle which is the subject of this patent, and others previously pa- 
tented both here and in England, but in principle we cannot discover 
the slightest. There is a dead spindle with revolving flyers, the spin- 
dle is raised and lowered by means of a wave rail, in the usual man- 
ner, and it consists of three parts; the lower part reaches up to the 
lower end of the bobbin; this is drilled down to the depth of five or 
six inches, to receive a wire which is adapted to it; upon this wire, 
which projects some inches above the lower section of the spindle, is 
placed the upper section, drilled also for that purpose; and upon this 
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the bobbin is to be placed. The whirl and shaft of the flyer, which 
revolves freely on the spindle, is driven in the usual way. Those 
who are acquainted with the recent improvements in spinning will at 
once perceive the identity of action in this and some other spindles. 


15. For Cast Iron Hubs for Wheels; Carver Washburn, 
Bridgewater, Plymouth county, Massachusetts, January 18. 

This patent is taken simply for the insertion of ferules, or boxes, 
of metal of a suitable composition, within the ends of cast iron hubs, 
and the confining them there by screws. The boxes, it is observed, 
may be renewed when worn, and that they thus remove the objection 
of the wearing out of cast iron hubs by the friction of the axletree. 

Would not a better mode of removing this objection be the case 
hardening of the axles? It is well known to mechanists that cast 
iron and hard steel run with less friction than most other metals, and 
that lathe collars of cast iron, with hard steel mandrels, wear as lit- 
tle, or less, than hardened steel when used for both. 


16. For an improvement in constructingCars for Rail-roads; 
Jonas P. Fairlamb, city of Philadelphia, January 10. 

In this car the wheels are to be conical, in the manner of those for 
which a patent was obtained by Mr. James Wright of Columbia, 
Pennsylvania, in September, 1829, the specification of which is pub- 
lished in vol. iv. p. 272. Mr. Wright’s invention consisted in the 
combination of a cone on the tread of the wheels, with a capacity of 
vibration in the axle, to allow of their adjusting themselves to the ra- 
dius of any curve upon which they may run. 

If Mr, Wright’s patent is valid, the law will not admit of the pre- 
sent patentee making use of it, even if he has made a real improve- 
ment in the mode of applying it. 

In the self-adapting rail-road car, with conical wheels, the axle 
must be allowed to vibrate as above noticed, and Mr. Fairlamb’s in- 
vention consists in a mode of supporting the ends of the axles in vi- 
brating boxes on the frame of the car. The journals project beyond 
the wheels, and run in vibrating boxes, which are segments of circles, 
of which the middle of the axis isthe centre. The boxes bear against 
two or three horizontal conical friction rollers, and against two which 
are vertical, so as to allow of aneasy lateral motion; the arrangement 
appears to be a good one, but still it is altogether only subservient to the 
action of the conical wheels, embraced in the patent of Mr. Wright. 

The claim is to “the construction of the above boxes, rollers, and 
circular plates, or rings; and all other parts of the above mentioned 
and described car not heretofore used or known.” 

Since the foregoing notice was written a long depending suit be- 
tween Mr. James Wright and the Baltimore and Ohio Rail-road Com- 
pany has been brought to an issue in the Circuit Court of the United 
States, and the validity of Mr. Wright’s claim has been fully sus- 
tained by the jury. It is probable that the case will be carried up 
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to the Supreme Court by the defendants; in the mean time those who 
use the combination will do so at their peril. 

How far Mr. Fairlamb, or any other person, has a right to use jour- 
nals which project beyond the wheels, is a point which also admits of 
doubt. By turning to p. 135, vol. ix, it will be seen that on the 20th 
of July, 1831, Mr. Ross Winans obtained a patent in which he 
claims the ‘* extending the axles each way outside of a pair, or pairs, of 
wheels, far enough to form external gudgeons to receive the bearing 
box of the loaded body.” 


17. For a Screw Puppet, or Throttle, Valve; Edward A. G. 
Young, New Castle, New Castle county, Delaware, January 19. 

This may be an improved construction of the throttle valve, but 
we doubt it. A conical puppet valve is substituted for the common 
throttle valve; above the valve there is a cap through which a stem 
rises, Which is to raise and lower the valve. ‘The stem has a screw 
on it working in a nut, and the arm from the governor operates upon 
a pinion which turns the stem, and raises or lowers the valve. The 
stem, of course, must swivel in the valve. 


18. For a Rotary Steam Engine; Charles R. Alsop, Middle- 
town, Middlesex county, Connecticut, January 21. 


19. For a Rotary Pump; Charles R. Alsop, Middletown, Mid 
dlesex county, Connecticut, January 21. 

The patentee promises a particular account of the operation of these 
engines, which, when received, we shall publish at large. 


20. For an improvement in the Manufacturing of Sugar; 
Guy Duplantier, Baton Rouge, Louisiana, January 21. 

The patentee says that he thinks he has fully attained the de- 
sired object of clarifying the juice of the cane. His process consists 
in neutralizing the acid contained in the juice, by the aid of lime. 
When the liquid becomes thick, or muddy, chalk, or Spanish whit- 
ing, is to be put into it, which accomplishes the precipitation of the 
feces, or lees. ‘To promote the precipitation we are told that sul- 
phuric acid may be used, but that this is not absolutely necessary. 
There is no claim made, and the foregoing comprises the sum and 
substance of the specification. 

We have so often read and written about neutralizing the acid 
formed in cane juice, by the addition of lime, that we little dreamt of 
a patent for so doing. Perhaps, however, there may be something 
new in the foregoing prescription, although it is too sublimated for 
us. 


21. For an improvement in the mode of Caking Sugar; Uriel 

Smith, Sandisfield, Berkshire county, Massachusetts, January 21 
We are somewhat in the dark about the business of caking suga 
Vout. XIL—No. 1.—Jv ry, 1835. 4 
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and find nothing to enlighten us in the specification; we have con- 
cluded, however, that the design is to form maple sugar into cakes 
in a way more convenient than that hitherto employed. ‘The moulds, 
it seems, are to be made square, of wood, or metal, and are to be ar- 
ranged in a square frame. ‘Their sides are to be sloping, that the 
cake, when formed, may be the more readily removed. ‘This is all 
we can gather from the description, and lest we might plunge into 
some fatal error upon the subject, we shall leave all further inferences 
to be drawn by on who may choose to occupy themselves in this 
matter. 


22. For a Machine for Making Laths; Orange H. Dibble, 
Evans, Erie county, New York, January 22. 

A knife, as long as the lath to be cut, is fixed to a beam, which 
may be made to vibrate by a crank motion. Pieces of board, as thick 
as the intended width of the lath, are cut into proper lengths, and 
fed to the knife through a groove. The edge of the board comes 
against a suitable bearing, and every time the kaife is brought down, 
it cuts a lath, which falling, makes room for the board to advance. 
There is no claim made, and as laths have been cut from plank 
upon the same principle, although by machines somewhat differently 
arranged, we are unable to tell what part is considered as new. 


23. For a Machine for Napping Cloth; Eliakim Benham, 
Roxbury, Delaware county, New York, January 22. 

Two cylinders are to be covered with napping cards, and placed 
in a frame so as to be parallel to, and ata suitable distance from, each 
other. The cloth passes under pressing rollers, which bear it down 
on the napping rollers. On each side of the pressing, there are con- 
ducting rollers, to guide the cloth and to keep it strained. Beneath 
the napping rollers there is a cleaning roller, which is made suffi- 
ciently large to touch both the former, and being covered with fancy 
cards, serves to clean them. The frame, wheels, whirls, &c. for 
supporting and driving the machine, are figured and described. In 
addition to the cards on the rollers, there is a moveable card placed 
upon springs, which bears upon the cloth, as it is about to wind on 
the rollers which receive it after being napped; this is for the pur- 
pose of laying the pile smooth. 

The claim is to the foregoing machine, “and particularly to the 
napping and pressing cylinders, and the moveable card.” 


24. For a Felt Washer; William Cole, Lee, Berkshire coun- 
ty, Massachusetts, January 23. 

The felt washer here described consists of a wheel carrying four 
rounds, like those of a reel. The length of the wheel must be equal 
to the width of the felt, against the lower side of which it is made to 
revolve in a direction the reverse of that in which the felt passes, the 
rounds bearing forcibly against it. A tube of tin, or other metal, is 
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placed on the side of the felt opposite to the revolving washer; a row 
of holes, contiguous to each other, is made along the side of the 
tube which presses against the felt, and water being let into this tube, 
it is discharged through these openings upon the felt. This arrange- 
ment, the patentee says, will serve to keep the felt perfectly clean 
until it is worn out. 


25. For a Tread Wheel for applying Horse Power to Ma- 
chinery; Alanson Coats, Truxton, Courtland county, New York, 
January 23. 

This, it seems, is to be a two horse, one horse, power machine; the 
patentee telling us that on looking at the thing it will be seen that it 
‘* practically demonstrates the double purchase principle, by which 
one horse is enabled to perform the labour done by two in the ordinary 
way.” Although we frequently meet with machines in which their 
inventors can clearly see the demonstration of such a principle, we 
uniformly experience, whenever we approach them, that entire ob- 
fuscation of mind and vision, which prevents us from seeing ** what 
is not to be seen.”?> We were not born in **the land o’ cakes,” and 
never, therefore, enjoyed the privilege of second sight, and following, 
pretty closely, though nonjuringly, the rules of the Temperance So- 
ciety, we rarely see double. 

A vertical shaft, with a sweep to which the horse is to be attached, 
is made in the usual way. This shaft is to be of iron, and is made 
round; and a hollow, or tubular, shaft is made to pass over this, which 
must extend up to the height of four or five feet. The platform upon 
which the horse is to walk extends out from the lower end of the ” 
low shaft; between the lower end of this, and a shoulder, or collar, 
upon the lower end of the inner shaft, there are friction rollers, to 
enable them to turn freely, in reversed directions. Under the plat- 
form there is a cog wheel, the teeth of which project downwards, and 
below it there is a similar wheel on the inner shaft, the teeth of which 
project upward; these wheels may be nine or ten inches apart, and 
between them there is a trundle head into which both the cog wheels 
mash, and operate upon it as they revolve in opposite directions; 
from the horizontal shaft of this trundle the motion is communicated 

The patentee ‘* only claims as new such parts of the machine as are 
pastiencly ienetiteds including the shafts, and the manner of ap- 
plying them (with the wheels) to the purposes of propelling machine- 
ry; together with the principles upon which a double purchase is 
founded, and the result acquired.” 

The only principle which we could apply to obtain a double power 
by this machinery, would be to get a horse of double the strength of 
those used by others; and this we might presume to do without a 
patent right, although the act might involve a ‘* double purchase.” 


26. For a Double Cooking Stove and Fireplace; Thomas 
MCarty, Elmira, Tioga county, New York, January 23. 
This is a cast iron cooking stove, with two laps, there being a fire- 
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place on each side, with a single plate partition between them. In 
winter, or when much cooking is to be done, both fires may be lighted. 
There are the usual openings for kettles, flues, &c. ‘The claim is to 
**the making of a double cooking stove and fireplace, with the top 
cast in one piece; the sides cast with projections very low in them, to 
receive boilers; and the oven in front, cast whole.” Qu. Will this 
save fuel? 


27. For a Polyshare; Frederick Brewster, Burlington, Chitten- 
den county, Vermont, January 24. 

The instrument called a Polyshare is,in form, like that kind of har- 
row called a cultivator, and the letter A will serve very well to repre- 
sent the form ofits frame. Five, or any other convenient number of 
shares are to be fixed to the frame, one at the front angle, and two 
at each side, just as the teeth have been heretofore fixed in similar 
machines. <A leading beam extends forward from the front, and is 
made capable of being raised and lowered, to regulate the hold of the 
shares, 

The patentee says he is aware that harrows, made very much like 
his polyshare, have been in use, but that he is not aware that those 
of them which have been made with flat, thin teeth, have had them so 
wide as the bottom of his shares, or that they have been furnished 
with a leading beam, and that he therefore claims these as his inven- 
tion. 


28. Fora Double Stove for heating apartments; John Dun- 
ley, Richmond, Henrico county, Virginia, January 21. 

An iron stove, round, square, or of any other form, is to be made 
in the usual way; this is to be completely surrounded by an iron cas- 
ing, leaving a space of an inch, or more, for the circulation of air. 
By a pipe leading into this air chamber through the lower part of the 
casing, cold air is to be admitted, which, when heated, is conduct- 
ed through a pipe at the upper part, to any place required. ‘The 
whole affair is claimed. 

The heating of air, and the conducting it through tubes upon this 
= are things which have been so long known and so extensive- 
y practiced, as to render a patent for them of about the same value 
with the majority of those which are obtained. It is surprising that 
any one whose attention has been in any degree turned to the subject 
of conveying heat, should suppose such a contrivance new. 


29. For an improvement in the Method of Generating Steam; 
Joseph Truman, of Bridgeport, and James Cook, of Luzerne, 
— county, Pennsylvania, January 24. 

The claim made by these patentees is to ** the use of more than one 
tier of boilers.” In the drawing, three tiers are represented, consist- 
ing of four cylindrical boilers, or large tubes, arranged side by side. 
Ata little distance above these are four others, and these are sur- 
mounted by a third row. The sides of the boilers in each tier are 
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connected together, and there are tubes of communication between 
all the boilers. 

The fire being made under the lower tier, the flame and heated 
air return through the space between this and the next tier, and in 
like manner between that and the upper tier; all the lower boilers 
are to be kept full of water, but the upper ones only partially so, as 
with these the steam pipe is connected. 

This is, in fact, nothing more than a tubular boiler with large tubes, 
not offering any thing new in principle, or even in arrangements the 
plan, moreover, is attended with much danger, from the impossibility 
of keeping the lower boilers full of water. 


30. For a Mode of Opening, Closing, and Fastening Win- 
dow Blinds; Edwin Keith, Bridgetown, Plymouth county, Mas- 
sachusetts, January 25. 

The contrivance here patented is intended to enable a person to 
a and close blind shutters, and to cause them to stand at any an- 
e required, without the necessity of raising the window sash. Upon 
the lower end of the hinged side of the blind, a toothed circular seg- 
ment is to be firmly fixed, the hinge joint, or pin, being the centre of 
the circle. An iron shaft which passes through the window frame 
has an endless screw on its outer end, the threads of which take into 
the toothed segment. By turning this on the inside, the blinds may be 
opened and closed at pleasure. The claim is to this mode of effect- 
ing the object, with the variations of which it is susceptible. 

The only objection which we perceive to this plan, is, that, in windy 
weather, the force upon the segment will be very great, in conse- 
quence of its nearness to the fulcrum. ‘To obviate this objection it 
would be necessary to make it inconveniently large. 
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31. Fora Press for Pressing and Re-pressing Cotton; Phi- 
lenzo Payne, and Joshua Rundell, Claiborne county, Mississippi, 
January 25. 

This press is intended to pack two bales at the same time, by the 
action of two levers operating upon the principle of the toggle joint. 
A strong frame is made by taking two pieces of timber, each forty 
feet long and about twelve by twenty-four inches square, and con- 
necting them by cross pieces, allowing them to be the length of a bag 
(four or five feet) apart. A piece of timber, called the carriage, is 
used to act on the toggle joint levers; this slides through mortises 
made in the middle of the side pieces of the frame. There is a rack 
upon the — into which a pinion works for the purpose of mov- 
ing it backwards and forwards; the power of a horse, or ef any num- 
ber which may be required, is to be communicated to this pinion. The 
two levers which are to press the cotton are attached by one end to the 
extreme end of the carriage; and by the other, to followers sliding 
within the frame; these levers are each about sixteen feet long. When 
the pinion is made to act upon the rack, and to draw the carriage 


" 

i 

; 


30 “American Patents for January, with Remarks. 


through the mortises in the frame, the levers cause the followers to 
advance until they are brought into a line with each other. 

There are, of course, the requisite boxes, and other appendages, 
necessary in the cotton press, which need no description. ‘Two 
frames, such as we have described, are usually placed side by side, 
the same carriage passing through both, and the same rack and pinion 
operating upon them. In this case, when one pair of levers is be- 
ing brought up, the other pair is released, to remove the packed bales. 

rhe press, as we have described it, has the carriage and its levers 
working horizontally; and in this case, along slot, or mortise, of twen- 
ty feet, must be made through the outside timber, for them to work 
through; but the carriage may be placed vertically, and slide through 
a cross piece connecting two vertical posts rising from the sides of 
the frame. The levers, when up, will then assume the position of 
two rafters, supported at their junction by a post. 

The patentees say, ‘* we do not claim the discovery of the levers, 
nor the machinery, as we wish it understood here that this is an im- 
provement on an original patent; but we here claim the application of 
the toggle levers worked in the different positions above described, 
in pressing and re-pressing cotton.” 


32. For a Cooking Stove; Theodore Buddington, Bridgeport, 
Fairfield county, Connecticut, January 25. 

This stove is to have a fireplace like that of an open grate; imme- 
diately above the fire there is to be an oven with its door; on each 
side of this are to be projections to receive kettles, &c.; there are also 
to be flues and other requisites. As to the point of novelty nothing 
is said, and all that we know about it is, that it is a patent stove, but 
which is the patented part we cannot tell, any more than the learned 
doctors of the Koran can designate the part of the pig which ren- 
ders it an abomination to the Musselman; like the faithful, therefore, 
we must abstain from the whole, or pay for the indulgence. 


33. For a Jfll for Grinding Paint; Silas Watrous, Groton, 
New London county, Connecticut, January 26. 

This paint mill consists of a cylindrical stone, running on a shaft 
like a grind stone, and of a concave bed stone passing nearly one-third 
of the way round it atits lower part. ‘The mill is merely described, 
nothing being said about the portion of it which the patentee has in- 
vented. ‘The only novelty which we find in the description is the in- 
formation given to us by the patentee, that * the millstone runs ina 
bed stone made convex,” and even this part we have taken the liberty 
of reversing in the foregoing notice, as it really appears to us that the 
periphery of a round mill stone, must, if it runs in any thing, run in 
a concave. 

We could point out twenty books in which such a mill is described 
and figured. 


34. For a Shower Bath Apparatus; Joseph Ehrenfried, and 
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Henry Bachmann, Lancaster, Lancaster county, Pennsylvania, 
January 26. 

A case like a wardrobe is made to close by a door, which, when the 
apparatus is used, falls down and forms the floor, or trough, on which 
the bather stands. ‘The top of the case forms the cistern or reservoir 
for water, and from this a pipe descends which may have half a dozen 
cocks in it, one above the other, either of which may, of course, be 
turned on at pleasure. Branch pipes of different kinds are to be 
attached to these cocks; one, for example, may be in the form of the 
nose of a watering pot; another is a tubular hoop, perforated by small 
holes all around the inside of it, and within which the bather is to 
stand; a tube bent in the form of the letter U inverted, and perfo- 
rated in like manner, may extend from head to foot of the bather. 

Its general appearance will be explained by the annexed cut. 


The whole affair is considered as new, and its virtues and conve- 
niences are highly commended by the inventors. One of these gen- 
tlemen is, it appears, a citizen of the United States, the other has 
made a declaration of his intention to become such; now as the law 
of July 15th, 1832, extending the right of obtaining patents to per- 
sons of that description, imposes conditions to which the citizen is 
not subjected, should the former not comply with these conditions, 
what will become of the demi-right of the latter? 


35, For a Rotary Steam Engine; Ethan Baldwin, city of 
Washington, D. C., January 28. 

It is rarely the case that among the numerous attempts which are 
made to construct a rotary steam engine, there is any thing essen- 
tially new, either in principle or arrangement: the instance before us 
affords no exception to the foregoing remark, as the machine here 
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proposed does not present any thing which renders its successful ope- 
ration any more probable than that of many of its predecessors, some 
of which strongly resemble it in its mode of action. 

A wheel witha flat periphery is to revolve vertically upon its axis; 
three or more valves are to shut into excavations in this wheel, in 
such a way as when closed to make a part of its cylindrical surface; 
a steam case, or box, is placed on the upper part of the wheel, and 
this box must be of sufficient length to embrace two of the valves. 
The sides or edges of this box are to fit the wheel precisely, and 
these may be packed in any way which will render them steam tight; 
the valves, when raised, are to fit steam tight against the three sides 
of this hollow cylindrical box. A weighted lever, or bar, is to press 
upon the top of the box, and keep it in contact with the wheel. 

There is, of course, to be a pipe for the admission of steam, a con- 
trivance for opening and closing the valves, and the other usual ap- 
pendages to such machines, ‘There is no claim made, nor any inti- 
mation given which can lead us to a knowledge of what the patentee 
has invented; but as we are fully convinced that this instrument will 
not supersede the ordinary reciprocating engine, or in any way fulfil 
the expectations of the gentleman by whom it has been devised, the 
omission of a claim does not appear to us a matter of much impor- 
tance. 


36. For an improvement in the Currying Knife: ‘Thomas C. 
Barr, Clarke county, Kentucky, January 28. 

The patentee tells us what is to be the length, breadth, and thick- 
ness of his knife, and how it is to be tempered, and this is all that his 
specification contains; it is fairly to be inferred, therefore, that any 
deviation in these particulars will leave his patent untouched. As 
there is some novelty in his mode of tempering, we will give it, that 
those who are adepts may discover its utility, a thing which we are 
unable to do, although not entirely ignorant of the means usually fol- 
lowed in preparing instruments of steel. 

The knife, of cast steel, is to be heated to a cherry red, and then 
dipped endwise into Joiling water, where it is to remain until it cools; 
after this it is to be held over @ furnace two inches above the coals, 
until it is drawn down to a tough wire temper. What is meant by 
“a tough wire temper,” and how itis to be known when this is at- 
tained, are points on which we are uninstructed by the patentee; we 
suppose, however, that he means one which will just bear to have a 
wire edge turned on it, such as a currying knife requires. 


37. For an improvement in the Preparation of Gold and Sil- 
ver, or other Ores which require to be pulverized; Adam Car- 
son, Kingston, Wayne county, Tennessee, January 28. 

Two iron rollers made like flatting mill rollers are to revolve under 
a hopper, into which the hard stones containing gold are to be thrown 
These stones, the patentee says, may be reduced (o an impalpable 
powder by forcing the cylindrical rollers to run in contact with each 
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other; or a less degree of fineness may be attained by allowing the 
thickness of a knife between them. 

We strongly suspect that smooth rollers of this description will re- 
fuse to take flint, and other hard stones between them, and are quite 
sure that the impa/pable powder produced by them will be much 
more tangible than the * thick darkness which might be felt.’ Roll- 
ers of this kind, to take hold of stones, &c. must be furnished with 
flutes or asperities of some kind. Such rollers have been frequently 
employed for the purpose of crushing various substances. 

We ought to mention that a riddle, or sieve, is to be placed, and 
agitated, under the rollers, to separate the palpable from the impalpa- 
ble parts of the crushed stone or ore. 


38. For an improvement in the Art of Distilling; Simeon De 
Witt, Albany, New York, January 30. 

The improvement here claimed consists of a condenser, or refrige- 
rator, constructed in the following manner. 

An indefinite number of small tubes, of equal lengths, are to be 
soldered at their ends into two circular or other formed heads, perfo- 
rated to receive them; they are to be placed at a suflicient distance 
from each other to allow of the circulation of water completely around 
their outer surfaces. ‘The most favourable construction will require 
that the tubes shall be no larger in diameter than shall suffice to al- 
low the vapour which is to be condensed to pass readily through them, 
as it is thus forced into more immediate contact with their surfaces. 
The whole body of tubes, with their plates is to be enclosed within a 
cylindrical casing, or drum, which is to extend above and below the 
plates, allowing a space for the introduction of the vapour, and the 
passage of the condensed liquor. A cap covers the upper part of this 
condenser, and communicates by a tube with the boiler, or still, and 
the space below receives a tube to carry off the condensed liquid. 
From a reservoir above the condenser, a cold water tube enters the 
exterior case just above the lower plate, and on the opposite side the 
water which has circulated among the tubes escapes through a dis- 
charge pipe. 

The patentee enters into calculations to show the power of his con- 
denser when compared with that of the ordinary worm, the result of 
which is, that this condenser, containing 255 tubes, of twelve inches 
in length, and four-tenths of an inch in diameter, will be equal to that 
of a worm of two inches in diameter, and thirty-three feet eight inches 
in length. 

The patentee states that in the year 1823 he constructed a con- 
denser of concentric tubes, or cylinders, with small spaces between 
them, the steam and water passing through alternate intervals, and 
that he considers this as a modification thereof. It is demonstrated 
that in a condenser of this description, with tubes twelve inches in 
length, and having its outer cylinder thirteen inches in diameter, 
there being altogether twenty-two concentric tubes, the effect produc- 
ed is equal to that of a worm two inches in diameter, and fifty-two 
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feet four inches long. By making the condenser two feet long, its 
power would be doubled. ; 

The claim made is to the application of the principle stated in the 
specification, and to the results of the calculations founded on them, 
in the construction of distilling apparatus of a given power, by which 
they are compressed into the smallest possible compass, by causing 
the vapour to be condensed to pass as nearly as may be along the 
condensing surface, whether this be done by tubes of small diameter 
or by concentric tabes with small spaces between them; and also the 
described manner of constructing the said apparatus. 


39. Fora machine for Drilling the Eyes of Axes; Milton Dex- 
ter Whipple, Douglass, Worcester county, Massachusetts, Janu- 
ary 31. 

This appears to be a well arranged machine, the object of which is 
the making the eyes of axes perfectly true, and of a size, by means 
of a drilling or boring apparatus of a peculiar construction. ‘The pa- 
tent is taken for the machine as described, the idea of boring, or drill- 
ing the eyes not being considered as new. The patent taken by 
Benjamin Smith, on the second of November last, is, in part, for an 
apparatus for drilling the eyes of axes, but the two do not resemble 
each other. As the present machine is complex, and dependent al- 
together upon its peculiar construction, it would require an engraving 
for its clear explanation. 


40. For an improvement in the construction of the J/achine 
Sor Making Clapboards; Daniel Newton, Dalton, Coos county, 
New Hampshire, January 31. 

We must, in relation to this apparatus, make short work of a long 
story; the patentee having described his machine in all its lengths, 
breadths, and thicknesses, without informing us which of its parts 
constitute the improvements. The clapboards are to be sawed by 
circular saws, there being a carriage to sustain and move the log to 
be cut; an apparatus to cause the clapboards to have the proper slope, 
from their thick to their thin ends, and many other things which must, 
at present, remain unmentioned. There are a number of machines 
for the same purpose, with circular saws, and other appurtenances in 
common with this, there being little or nothing in it which could be 
properly made the subject of a patent, with the exception of the pe- 
culiar combination and arrangement of the parts. 


is 
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Specification of a patent for an apparatus for smoothing and rounding 
Staves of all descriptions, being an improvement on the machinery 
for sawing and jointing staves formerly patented. Granted to 
Puttir Cornet, Weedsport, Cayuga county, New York, Janu- 
ary 3, 1853. 


To all whom it may concern, be it known, that I, Philip Cornell, 
of Weedsport, in the county of Cayuga, and state of New York, have 
invented an improvement in the machinery for sawing and jointing 
staves, for which a patent was granted unto me on the eleventh day 
of April, in the year one thousand eight hundred and thirty-two; 
which improvement, however, may be used independently of the ap- 
paratus described in the specification of that patent, either alone, or 
in combination with other machinery for preparing staves. And Ido 


hereby declare that the following is a full and exact description of 


my said improvement. 

The apparatus which Lam about to describe T have substituted for 
that represented as figure 4, in the drawing accompanying my patent 
for machinery for sawing and jointing staves, above alluded to; and 
when conjoined with this apparatus it serves to form and smooth the 
outside of the stave, whilst it is being sawed, and is yet on the biock. 

In a suitable frame I place an upright spindle of iron, or other 
metal, the lower end of which runs in a step, fixed for the purpose, 
and the upper end on a centre, or in a collar, adapted thereto, This 
spindle I drive by means of a whirl and band connected with other 
parts of the machinery. Near the top of the spindle, and at distances 
from each other equal to the width of the widest stave to be dressed, 
I fix two wheels, or discs, the spindles passing through holes in their 
centres, and being firmly attached to them, These wheels, or discs, 
may be five or six inches in diameter, or of such other size as may be 
preferred. ‘To the edges of these I attach one, two, or more knives, 
or cutters, extending from one to the other, said knives curving in- 
wards towards the spindle, so as to adapt them to the curvature of 
the stave. When a rapid motion is given to these knives, they will 
dress the stave perfectly true and smooth, 

Instead of the wheels, or discs above described, arms may pro- 
ject out from the spindle, to which the knives may be attached by 
screws or otherwise. 

What I claim as my invention, and for which I ask a patent, is 
the application of a knife, or knives, constructed and operating upon 
the principle herein described, to the smoothing and rounding of 
staves of all kinds, either as they are being sawed and are yet on the 
block, or otherwise. 

Puitir Cornett. 
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A List of Patents for Inventions, Improvements, and the introduction 
of Foreign Inventions or Improvements, granted in France during 
the second quarter of the year 1831.* 


[TRANSLATED FOR THIS JOURNAL. } 


Archbald, of England, represented at Paris by M. Bloque, April 
2nd, (15 years.) A direct method of obtaining crystallized sugar 
trom the juice of the cane. (P. Invent.) 

G. Aubergier, apothecar » Clermond Ferrand. A machine for 
making grooved bricks. (P. Invent.) 

P. L. Beauduceau, mechanician, Paris, April 27th, (15 years.) A 
hydraulic wheel, for raising water to the height of its axis; moved by 
horses walking in the interior of a wheel, (P. Invent. Improv. ) 

C. Beaumont, surgeon, Paris, April 14th, (5 years.) An appara- 
tus which he calls a hydrostatic moderator, for regulating the etlect 
of divers moving powers. (P. Invent.) 

Ol. Benoist, farmer, at Plailly, represented at Paris by M. Ar- 
manville, April 2nd, (5 years.) A harrow called a trycicle harrow, 
furnished with three wheels. (P. Invent. Improv. ) 

M. Bétoulle, land surveyor, at Limoges, represented at Paris by 
M. Armonville, Secretary of the Conservatory of Arts and Trades, 
April 13th, (5 years.) An instrument furnished with telescopes, and 
intended to measure distances without the aid of a chain, which in- 
strument he calls a telegraphic cross-staff. (P. Invent. 

L. Brunier, architect, Paris, April 27th, (15 years.) A hydraulic 
machine, called a continual hydromotor. (P. Improv.) 

Brian, Donkin & Co., mechanical engineers, London, represented 
by M. Sauvage, at Arras, May 7th, (5 years.) An improvement in 
the machinery for manufacturing paper. (P. Import.) 

J. L. Cabias, curate at Potigny, May 21. A method of executing 
certain pieces on the organ, without any knowledge of the instrument. 
(P. Invent.) 

J. C, Chabert, Paris, May 19th, (5 years.) A chimney with a fire 
place movable at will, or the art of saving the greatest possible quan- 
tity of heat. (P. Invent. Improv.) 

G. Cipeyre, wheelwright at Nimes, represented at Paris by M. 
Arnaud, May 19th, (5 years.) A machine with an ompholienous 
wheel, impelled by human hands, by means of two handles acting 
alternately; adapted to the spinning of silk. (P. Invent.) 

J. C. Clave, mechanician at Sadan. May 19th, (10 years.) A ma- 


* In the following list P. Invent. denotes a patent for an invention. P. In- 
vent. and Improv. a patent for invention and improvement. P. Improv. a pa- 
tent for an improvement. P. Import. a patent for the importation, or introduc- 
tion of a foreign invention. P. Import. Improv. a patent for introduction and 
improvements. P. Invent. Import. a patent for invention and importation. 

{ At the request of the Committee on Publications. 
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chine by him called hydro atmosphericai; applicable to every kind of 
moving power. (P. Invent.) 

Cl. Compagnot, a maker of wooden shoes, Paris, April 14th, (5 
years.) A new kind of shoe, rendered impervious to water by a thin 
piece of cork placed between two leather soles. (P. Invent.) 

Couleaux & Co., Molsheim, May 19th, (10 years.) Improvement 
in the making of coffee mills. (P. Import.) 

G. F. Courboulis, principal of a boarding school at Vouziers, De- 
partment of Ardennes, May 25th. A methed of reading and spell- 
ing, which he calls Ardennesian. (P. Invent.) 

C, P. R. Dalmenasse, Paris, May 10th, (10 years.) Improvement 
and addition to the patent obtained the 28th November, 1829, by Vi- 
riaud, jr., whose right he holds. System of carriage which he calls, 
by impulse. (P. Improv.) 

P. F, Delacroix, manufacturing chemist, at Rouen, May Sd, (10 
years.) A chimney apparatus called mud/tiplier, calculated to distri- 
bute heat in adjoining and upper apartments. (P. Invent.) 

A. G. Demilly, Paris, May 7th, (5 years.) Cast iron vessels, which 
he calls heat bearers, for heating the external air by means of a pe- 
culiar mechanism. (P. Invent. Improv. ) 

C. A. Dronsart, Neuilly, near Paris, June 30th, (5 years.) Me- 
thod of manufacturing a stuff called by him Philippine, for hats, hang- 
ings, &c. (P. Invent.) 

P. R. Duchesne, umbrella manufacturer, Paris, May 30th, (5 
years.) ‘I'wo different applications of a system of eccentric umbrel- 
Jas and parasols. (P. Invent.) 

Enn. Felissent, Lyons, June 30th, (15 years.) An apparatus for 
desiccation, by means of heated air, by direct contact with fire. (P. 
Improv. 

T. D. Francfort, Paris, April 27th, (15 years.) A process for la- 
minating alloys of copper, and tin, and brass, so as to make brass 
sheathing for ships. (P. Improv. 

L. A. Gautier, apothecary, Havre, Mav 21st, (10 years.) A new 
process for making beer. (P. Invent. 

C. Gouche, merchant, Paris, May 19th, (10 years.) Composition 
of a starch which he calls, Prussian economical blue starch, to be 
used in dressing linen, muslin, lace, &c. (P. Invent.) 

A. J. V. Gros, Paris, May 21st, (5 years.) A method of painting 
on hair cloth, 


4 TRANSLATIONS FROM FOREIGN JOURNALS. 
Description of the different kinds of Siphons.* 
[TRANSLATED FOR THIS JOURNAL.T] 


The siphon is a bent tube, with legs of unequal length, used for 
transferring liquids from one vessel to another. ‘This instrument, 


* Journal des Connaissances Usuelles, No. 92. 
} By request of the Committee on Publications, 
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when once put in operation, is self-acting. The methods of putting 
it into operation have given rise to a variety of modifications in the 
form of the instrument, which we purpose now to notice. 

Fig. 1. Fig. 1 represents the most simple siphon, being a 
bent tube, one of the branches or legs of which is lon- 
ger than the other. To use this instrument, place the 
short branch into the vessel from which the liquor is to 
be transferred, and draw the air out of the other leg 
by the mouth, the liquid will rise in the shorter leg 
and pass over into the vessel placed for its reception 
below the end of the longerleg. ‘The same effect may 
be produced by first filling the tube with a portion of the liquid to be 
decanted, then turning the syphon over, having stopped, with the fin- 
gers, the orifices of the two legs; immersing the shorter leg in the 
vessel, and taking off the finger, the liquid contained in the tube 
will pass into the vessel placed below the longer leg, and be replaced 
by the contents of the vessel. This method cannot, of course, apply 
when corrosive liquids are to be drawn, 

Fig. 2. Fig. 2 represents a siphon which may be conveni- 
ently used in the transfer of many corrosive liquids. 
It is filled by pressure. ‘To put it in operation a ves- 
sel must be employed which can be closed at the top 
by a cover or cork. Adjust a tube, B, to the cover 
or cork through which the siphon passes, and blow 
through the upper end of the tube; the pressure of the 
air on the surface of the liquid will force it up into 
the siphon C. 

The siphon shown in fig. 3 may be conveniently 
used when the liquid is to be drawn at intervals. Let the tube ABCD, 
filled with water, or with the liquid to be drawn, be plunged into the 
reservoir, the end A having been previously stopped. If the siphon 
be then inclined so as to bring the mouth, D, below the level of the 
liquid within the reservoir, the liquid will run through the tube. By 
raising the end D above that level, the flow of the liquid will be stop- 


ped. 


Fig. 3. Fig. 4 Fig. 5 
7 
AS 


By bending the tube as in fig. 4, the instrument is easily kept 
from emptying itself, when taken out of the liquid, and when re- 
laced it will continue to draw. The same effect is produced by the 
irtemburg siphon represented in fig. 5. By a funnel shaped re- 
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ceptacle placed on the top of this siphon it may be conveniently filled 
by pouring some of the liquid to be drawn, or water, when dilution 
is not material, into the funnel or top of the tube, and duly inclining 
the delivering branch of the instruments the funnel is then stopped. 
Fig. 6. 


is removed from C, the liquor w 


discharged at C. 


The siphon of M. Collardeau is shown in fig. 6. 
The fannel in this instrument is attached to a bent 
tube. The operation is begun by pouring some of 
the liquid to be drawn off into the funnel. The 
flow takes place by jerks until the air is carried 
off, when it becomes regular. 

By the addition of a stop-cock to the extremity 
of the longer branch of this siphon, it can be made 
to draw and stop at pleasure. 

Fig. 7 represents a modification of the siphon 
which is filled by suction. Introduce the end, A, 
of the tube into the fluid to be drawn off, and stop 
the opening C, raising B higher than D; apply the 
mouth at KE, and suck until the bulb F is filled, or 
nearly so; stop, quickly, the aperture E, and open 
the end C of the siphon, which will begin to draw, 
This is a very useful instrument for drawing off a 
corrosive liquid, or one in which there is ary sedi- 
ment. 

Fig. 8 is a safer instrument of the same sort 
with that just described. It is put in operation by 
immersing the aperture A in the liquid to be drawn 
off, stopping the extremity C, and producing a 
strong suction by applying the mouth at F; the 
liquid ascends and fills the siphon which begins 
to act as soon as the aperture C is no longer stop- 
ped. The point of junction of the two tubes must 
be held lower than the level of the liquid to be 
drawn off, 

The siphon shown in fig. 9 is a very conveni- 
ent instrument for drawing off a small quantity of 
a liquid. The liquid is raised into it by rarifying 
the air in the bulb F. To effect this, after dipping 
the end A into the liquor to be drawn, apply the 
flame of a candle to the ball F, then stop the aper- 
ture C, let the ball cool, holding it higher than 
any other part of the tube: as the air in the bulb 
contracts « cold, and the liquid ascends and 
passes the _— point of the bend, the finger 

ill pass down the longer leg, and be 
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Observations on the Deviation of the Compass; with examples of its 
fatal influence in some melancholy and dreadful shipwrecks.* By 
the Rev, Wit.1aM Scoressy, F. R. S., §c. Communicated by the 
Author. 


The deviation of the compass on shipboard, is that error, or ano- 
maly in the needle, from the correct magnetic meridian, produced by 
the magnetic condition of the vessel. It is but a modern discovery, 
and, until within a very few years, did not obtain much considera- 
tion: and even now, is very far from having obtained that general at- 
tention to which its great importance in practical navigation so abun- 
dantly entitles it. A few personal observations, and well ascertained 
facts, will be sufficient to prove that a correct Knowledge of the de- 
viation must greatly contribute to the safety of persons traversing the 
ocean; and that ignorance of it must expose all persons engaged in 
commercial transactions by sea to a fearful risk, (a risk by no means 
generally appreciated or accredited, ) of life and property. 

The amount of deviation necessarily varies, because of the unequal 
character of the disturbing force, not only in different vessels, but in 
the same vessel in every change of magnetic dip, and on every change 
of course. In very high magnetic latitudes, the deviation may be such 
as to influence the compass more than the directive action of the 
earth; but in equatorial regions it will be generally so inconsiderable 
as to be of little importance in practical navigation. On two or more 
points of the compass, the deviating force being coincident in direc- 
tion with the earth’s magnetism, is not observable, (these are deno- 
minated ** the points of change ;”’) whilst its influence rises to a max- 
imum in the ratio of the sines of the course (nearly) on both sides of 
the points of change. Most commonly the points of change will be 
found to occur when the direction of the ship’s head is north or south, 
or nearly so; and the maximum on or near an east or west course. 
But to this rule there are many exceptions. 

In an ordinary way, a vessel sailing up the English Channel, steer- 
ing E. or E. by S., will probably have only 25° or 26° of westerly 
variation, instead of 27° or 28°; the difference of 2° or 3°, or about 
a quarter of a point, being the effect of the local attraction, which, in 
thick weather, or during the night, must produce a serious error in 
the reckoning. In going down the Channel, on the contrary, the ac- 
tual variation of the compass on board the vessel will probably be 
29° or 30°, instead of 27° or 28°, the variation on shore, which differ- 
ence, if unknown to the captain or pilot, must throw the vessel con- 
siderably to the southward of her position. Even more than this quan- 
tity of error was fully proved by Mr. Bain, whose ‘* Essay on 
the Deviation” contains a number of useful practical observations on 


* From a “ Lecture on the Deviation of the Compass,” delivered at the Royal 
Institution at Liverpool, by Captain (now the Reverend) William Scoresby, 
F. R. S.; January 23, 1822. 
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the important subject on which it treats;* and a still larger quantity 
of error, amounting, when at a maximum, to six or seven degrees of 
deviation, or even more, has subsequently been discovered in very 
many of our ships of war under the magnetic dip and condition of our 
own coasts. 

Bain also found, in navigating the river St. Lawrence, that it was 
necessary to steer a different course coming down from the opposite 
one he steered on going up. Owing to this circumstance (the local 
attraction,) one of our ships of war, the Zealous, had a very narrow 
escape in going up that river. During a fog, this vessel ran so near 
the shore, not far from Cape Chat, that she was in nineteen fathoms 
water; and had not the fog fortunately cleared at the moment, she 
would probably have been wrecked. Many of the losses that have oc- 
curred in the St. Lawrence are, he reasonably concludes, attributa- 
ble to the local attraction. 

In crossing the Atlantic to the W. or SW., vessels will almost al- 
ways be found to the southward and eastward of their reckoning; 
and in an equal degree if passing to the north-eastward or eastward, 
the error being still towards the SE. 

In the voyage to Greenland, I have invariably found the deviation 
acting with the most marked effects; somuch so, indeed, for some years 
before I knew any thing about the cause, that I found it necessary to al- 
low only two points westerly variation outward, instead of two and a 
half, and three homeward, in order that some sort ofagreement might 
be found between the reckoning and the actual place of the ship. ‘The 
total effect of the deviation on a passage from Spitsbergen to Eng- 
land commonly amounts to four or six degrees of longitude; and al- 
most all strangers to that navigation, unprovided with chronometers, 
instead of making Shetland, the place at which the whalers aim, fall 
upon or near the coast of Norway, 160 or 180 miles distant. Even 
Captain Phipps, on his return from his Polar discovery, committed 
this error, but its cause was then unknown, 

This error was usually attributed to the operation of an easterly 
current—but it undoubtedly belongs in a great degree, if not entire- 
ly, to the deviation. 

The ship Baffin, which I recently commanded in the Greenland 
fishery, possessed a very large and uncommon measure of local at- 
traction. ‘The first intimation which we had of this dangerous influ- 
ence, Was on passing on a north-easterly course to the eastward of 
the Faroe Islands, In one day’s run, during a gale of wind, the dif- 
ference of latitude, as found by observation, was less by almost a de- 
gree than that determined by calculation,—an error which, if ascrib- 
ed entirely to the local attraction on the course steered, would have 
indicated a quantity of deviation amounting to nearly two points! 
Though this amount, however, was subsequently found to be consi- 
derably in excess, yet the absolute quantity in a high latitude, where 
the dip of the needle was about 80°, proved to bw 17° on a 8, SW. 


_ Mr. Barlow’s admirable investigations on the Laws + e Magnetic Devia- 
tion were notin my hands when this lecture was deli 
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course! The dangerous influence of such a deviation will be readily 
appreciated by a simple example. 

Suppose the Baffin to have sailed with a fair wind 100 leagues on 
a S. SW. course, per compass, (the variation being, say, 42° W.) 
and then back again 100 leagues on a N. NE. course, per compass, 
itis evident that, if there were no deviation, or other cause of error, 
she would return exactly to the point from whence she started. But, 
in consequence of the deviation only, her actual position would prove 
to be 123 miles to the eastward, and 55 miles to the northward of the 
place from whence she set out—the deviation, as above, being 17° 
southerly when steering S.SW., and 8° easterly, as also determin- 
ed by observation, when steering N. NE. 

Or, supposing the same ship to sail 200 leagues on aS, SW. course, 
(a course often pursued on the homeward passage from the Green- 
land sea,) the error in the reckoning, neglecting the deviation, would 
be 86.4 miles too far southerly, and 160.8 miles too far westerly! 
That is, the ship would prove to be 189 miles to the eastward and 
northward (or in the direction E. 27° N. true,) of her position, as 
calculated without the application of a correction for the deviation. 
Such an error, existing without its being known or compensated, it 
is evident, might be productive of the most fatal consequences. * 

Hence, besides the many hairbreadth escapes to which navigators 
have been exposed from ignorance of the deviation, there can be no 
doubt but that some of the most dreadful shipwrecks which are to be 
found in our naval annals are to be ascribed to the same cause. [ 
shall mention an instance or two where very fatal consequences have 
resulted from ignorance of, or inattention to, the deviation of the com- 
pass. 

A fleet of sixty-nine sail of merchant ships, bound to the West In- 
dies, sailed from Cork, under the convoy of his Mayesty’s ships, Ca- 
rysfort and Apollo, on the 26th of March, 1804. On the 27th they 
were out of sight of land, with a fair wind, blowing strong, un- 
der which they steered W. SW, until the 3ist. At noon of Sun- 
day, Ist April, they observed in latitude 40° 51’ N., longitude, by 
account, 12° 29’ W. At8 P.M. of the same day, the wind shifted 
to S. W., and began to blow very hard: course about S. SE. During 
the night the Apollo lost some of her canvass, and had to reduce 
sails to a fore-sail with main and mizen storm-stay-sails. At 34 A. M. 
of the next morning, when by their reckoning they were above 100 
miles from any land, the Apollo, to the astonishment of every one 
on board, struck the ground. After beating over a shoal, she was 
again afloat for about five minutes; she then met the ground, and beat 
with such tremendous violence, that it was apprehended she would 
instantly go to pieces. Getting, however, at length, firmly wedged 
on shore, she became more quiet; but the sea broke continually over 
her. At daylight many other vessels were found to be on shore; 


* See the Author’s Voyage to the “ Northern Whale Fishery,” in 1822, p. 94, 
where this subject is enlarged upon, and from which these illustrative examples 
have been superadded, 
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and the sailors discovered that they were on the coast of Portugal,’ 
near Cape Mondego. [tis unnecessary for me to detail the sad events 
which succeeded, excepting the general results of this dreadful ac- 
cident. The Apollo being at a distance from the beach, and the gale 
continuing for three or four days, lost sixty of her crew, who perished 
from cold, drowning, hunger, and other circumstances, connected 
with their perilous situation. Many adhered to the wreck for about 
sixty hours, sustaining, during this period, the most intense anxiety 
and suffering from cold, wet, and exhaustion, without either meat or 
drink. Along with the Apollo, twenty-nine sail of merchantmen 
were likewise wrecked; some of these foundered with all hands, and 
most of the others lost from ten to twelve men each. The total loss 
of lives has been estimated at 250 to 300 men. 

This fatal accident has very generally been ascribed to the careless- 
ness and inattention of the Commodore; but, from what has been ob- 
served, it will, I think, appear most probable that the deviation of 
the compass was the occasion of the calamity. An officer, from whose 
narrative the preceding facts were derived, acknowledges that no one 
on board the Apollo expected the ship to be near land, and that when 
the ship struck, they imagined they were upon some unknown shoal. 
It is indeed possible that part of the error might have been owing to 
currents; but as we know that the deviation in men-of-war, on a 
course S. 29° W., and a distance of 700 miles, (the course and dis- 
tance between Cork and Cape Mondego,) would, in many cases, be 
upwards of a degree of longitude, we may reasonably consider the 
deviation as a material cause in this disaster. ‘The Commodore was 
no doubt chargeable with a want of that prudent and watchful jea- 
lousy of mere dead reckoning, which, under Providence, is one of 
the best safeguards in practical navigation. 

[TO DE CONTINUED. | 


§| Walker’s Corrugated Iron Roofs and Gates.* 


A new description of iron sheeting for roofs and doors has been 
recently invented by a Mr. Walker, (of Rotherhithe, we believe, ) 
which, we think, bids fair in no long time to supersede every other. 
It is called corrugated iron, which, in plainer English, ee 
ed or fluted, and derives its very valuable properties simply from be- 
ing passed through fluted rollers when in a red hot state. Mr. Lou- 
don has given in a recent number of his excellent Encyclopaedia of 
Cottage, Farm, and Villa Architecture, so complete and satisfactory 
a description of this improved article, that we gladly avail ourselves 
of his kind permission to transfer it to our pages. 

‘*Corrugated iron roofs are composed of sheet iron, impressed so 
as to present a surface of semicircular ridges with intervening fur- 
rows, lengthways of the sheet. By this means the sheet, from a plain 
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flat surface, having no strength but from its tenacity, becomes a se- 
ries of continued arches, abutting against each other; and the metal, 
by this new ‘ position,’ acquires strength also from its hardness. ‘To 

ive an idea of the strength acquired, it is observed by Walker, the 
inventor of this mode of preparing sheet iron, that ‘a single sheet of 
iron, so thin that it will not continue in a perpendicular position, will, 
after undergoing the process of corrugation, bear upwards of 700 Ibs. 
weight without bending in the least degree. Iron so furrowed will 
be preferable to common sheet iron for covering a flat roof; because 
the furrows will collect the water and convey it more rapidly, to the 
eaves. But this is a trifling advantage, scarcely worth mentioning, 
in comparison with others which follow:—Suppose that in addition 
to furrowing a sheet lengthways, it is also bent in one general curve 
in the direction of its length, we have then an arch of great strength, 
capable of serving as a roof, without rafters, or any other description 
of support, except at the eaves, or abutments. It is evident that, the 
span of any roof being given, segments of corrugated iron may be 
rivetted together so as to form such an arch as may be deemed pro- 
per for covering it. ‘To every practical man it will be further evi- 
dent, that a roof of extraordinary span, say one hundred feet, which 
could not be covered by one arch of corrugated iron without the aid 
of rafters, might be covered by two or three, all resting on, and tied to- 
gether by, tie-rods. Further, that in the case of roofs of a still larger 
span, say two hundred feet, a tie-rod might be combined with a trussed 
iron beam, by which roofs of this span, or even of more than double 
the extent, might be covered without a single rafter appearing inside. 
In short, no material hitherto brought into notice at all approaches this 
in its capacities for forming light and economical roofs of the greatest 
extent of span, and with the least loss of interior room. Its dura- 
bility will depend on the application of oil or tar paints; for barns, 
sheep houses, and various other country buildings, and for all man- 
ner of sheds, both in town and country, it is particularly suitable. 
As the invention has only been known four or five years, much has 
not hitherto been done with it; but there are several roofs of corrugat- 
ed iron in the London docks. One of these is 225 feet in length, its 
width is forty feet, and the height of the columns on which the roof 
is supported is twelve feet. ‘The columns are of cast iron, a gutter of 
which metal is continued from column to column, the whole length of 
the roof; and in the gutter rests the edge of the roof. The arch is 
formed of several sheets of iron, curved in a reverse direction to the 
corrugated arches, and riveted together longitudinally. Similar 
arches connected to each other by rivets, compose the roof; every 
corrugated arch forms a water course, ending in the gutters at the 
sides, and thereby rendering it quite water-proof. ‘To give stability 
to the whole, a tie-rod is carried across the shed from each column to 
the one opposite. Between this shed and the brick wall is a lean-to 
corrugated roof, forming a half arch, springing from the gutter and 
resting against the wall. ‘The walls of buildings may be constructed 
of this iron set on edge, either in single plates, or of double plates, 
with a vacuity between to lessen the effect of changes in the exterior 
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temperature on the space enclosed. As the corrugation or fluting of 
the iron may be made either large or small, it may be adapted to the 
panels of doors; or an entire door, with a frame of rod iron, may be 
fitted in so as to serve asa substitute for a ledged door. The sliding 
gate has been erected as an entrance to one of the docks. The frame 
is of the usual construction of timber, and inserted in a brick wall. 
The gate is composed of sheets of corrugated iron, riveted together 
so as to form one large panel, the size of the opening; the foot of this 
gate rests in a groove, made of timber, or stone, and imbedded in the 
earth so as to be level with the roadway. On the upper edge are two 
grooved wheels, which work on an iron ledge groove. Shutters to 
shops may be made of this description of sheet iron, as well as chests, 
and a variety of other objects that will easily occur to a practical man. 
The following are the prices at London in 1832:—Roofs, per square 
of 100 feet, £5 10s.; verandas per square, £7; and doors of the ordi- 
nary size in six panels, £2 10s. each. ‘This description of roof is not 
particularly applicable for small sized cottages, but may be used for 
large ones; and for smithies, carpenters’ shops, and all manner of 
sheds, it seems particularly appropriate. Portable houses might be 
very readily made of it for exportation; but wherever such houses may 
be erected, they must be covered with ivy, or some other evergreen 
creeper, to moderate the effect of changes in the exterior temperature. 
[ Mech. Mag. 
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This contrivance, which we have already cursorily noticed, has oc- 
casioned some discussion among scientific and practical men; but it 
does not appear that any explanation of its effects has been suggested. 
Indeed, we are inclined to think, that the patentees themselves are 
not fully aware of the physical principle on which the advantage 
which they have undoubtedly gained, depends. 

The problem is one, the full illustration and development of which 
would require the language and symbols of mathematical physics; 
some notion of it may, however be conveyed in such a manner as to 
be intelligible to the general reader. We shall first state what it is 
that the undulating rail-way performs, in which the level rail-way 
fails; and we shall next explain the physical law on which this de- 

nds. 

Pe Hitherto, it has been received as a practical axiom, that rail-ways 
can only be advantageously applied between points where a uniform 
dead level can be obtained. Now the patentees of the undulating 
rail-way maintain a proposition which is the logical contradictory of 
this. ‘They hold, that even if the projected line be naturally a dead 
level, it must be artificially cut into ups and downs, so as to keep the 
load constantly ascending and descending until the journey is com- 
pleted; and in so doing, they assert that the transport is produced in 
a considerably less time with the same moving power, or in the same 
time with a much less expenditure of the moving principle. Again, 
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it has been held as a practical axiom, that if on a rail-way it becomes 
necessary to ascend from one level to another, the ascent is most ad- 
vantageously made by a plane uniformly inclined from the lower to 
the higher level. On the contrary, the patentees of the undulating 
rail-way hold that the ascent is effected with a lesser power, by di- 
viding the interval into ups and downs, so as to cause the carriage al- 
ternately to descend and ascend until it arrive at the upper level. 
Indeed, one of these propositions follows from the other, for if a 
greater momentum is generated in going from one point to another of 
the same level, by undulation in the rail-way, that excess of momen- 
tum will carry the load to a greater height than the momentum which 
the same power would generate on a /evel rail-way. 

These facts have been illustrated by a small model on a wooden 
rail-way in the Adelaide street exhibition room. We have ourselves 
at that place instituted the following experiments, with the results 
here detailed. The moving power was a spiral main-spring regulated 
by a fusee: a load was placed on a level rail-way of such an amount 
that the moving power was barely able to overcome the friction, but 
incapable of moving the load. In this state the carriage and load 
were transferred to the undulating rail-way, and the same moving 
power impelled the load with ease and with considerable velocity 
from one end to the other; and lest any difference of level should 
exist between the extremities, we caused the same experiment to be 
made in the contrary direction, which was attended with precisely 
the same result. Hence it was evident that, at least with the model, 
a power incapable of transferring the load between two points at a 
given distance ona level rail-way, transferred the same load with fa- 
cility and despatch through the same distance on the undulating rail- 


way. 

Our second experiment was as follows: —We loaded the carriage in 
the same manner on the level rail-way, so that the power was barel 
equal to the friction, but incapable of moving the load. We then 
transferred the power and load to a rail-way, the remote extremity of 
which rose above the nearer extremity at the rate of one inch in eight 
feet. The power which was thus utterly incapable of moving the 
load on the level, easily transferred the same load from end to end of 
the undulating rail-way, and at the same time actually raised it 
through one perpendicular inch for every ninety-six inches of its pro- 
gress along the horizontal line. 

Among the scientific men who have witnessed this exhibition, ma- 
ny, it is said, have declared, what indeed appears at first to be the 
case, that the result is contrary to the established principles of me- 
chanics. We do not perceive, however, any difficulty in the pheuo- 
menon. 

The effective impelling power when a load is tracked upon a rail- 
way, must be estimated by the excess of the actual impelling power 
above the friction. Now, it is well known that the friction, being 
proportional to the pressure, is /ess on an inclined than on an horizon- 
tal rail-way. The same impelling power which on the level rail-way 
is only equal to the friction, and therefore incapable of accelerating 
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the load, becomes effective on the inclined rail-way, where if is greater 
than the friction, ‘The excess therefore becomes a means of generat- 
ing velocity, so that when the load arrives at the extremity of the un- 
dulating line, a quantity of velocity has been communicated to it, 
which is proportional to the excess of the friction on the undulating 
above the friction on the level line. This is, theoretically speaking, 
a decided and undeniable advantage which the inclined rail-way pos- 
sesses over the level. We could make this point still more clear, if 
we were addressing mathematical readers. 

Now, if it be admitted that at the extremity of the undulating line, a 
velocity is generated in the moving body much greater than any which 
could be produced by the same power acting on the level line, it will 
follow, demonstratively, that this velocity will be sufficient to carry the 
load upa certain height, bearing a fixed proportion to the velocity it- 
self; and hence it will be perceived thata moving power, which is in- 
capable of moving the load on a dead level, will be capable, not only 
of moving it between the extremities of an undulating line when at 
the same level, but even of raising it to a higher level. 

But the practical application of this principle seems to promise still 
greater advantages. In the above reasoning, we have assumed that 
the impelling power acts with a uniform energy in accelerating the 
motion of the load. This, however, is not the case when steam power 
is applied: the load soon attains a maximum velocity, and the engine 
becomes incapable of supplying steam fast enough to produce effec- 
tive pressure on the piston. The cylinder, in this case receives steam 
from the boiler only at the same rate as it is discharged by the mo- 
tion of the piston, and scarcely any direct effect is produced by its 
pressure on the piston. In the undulating rail-way, the working of 
the engine will be suspended during each descent, and a part of the 
succeeding ascent. In this interval the steam will be nursed and ac- 
cumulated so as to be applied with its utmost possible energy the mo- 
ment the velocity on the brow of the hill begins to decline. When 
the load surmounts the summit and begins to descend the next hill, 
the operation of the engine will be again suspended, and its powers 
reserved and accumulated for the next ascent. ‘The duty of the en- 
gine will thus be, not to produce steam constantly at a great rate, but 
to produce steam of excessive energy for short and distant periods. 
Every one who knows the practical working of high pressure engines 
will see the advantage likely to result from this circumstance. 

When the line connecting two points at the same level is thus re- 
solved into curves, the motion of the engine may not inaptly be com- 
pared to that of a pendulum, and the moving principle stands in the 
place of the maintaining power, the functions of which are the same 
precisely as those which it discharges. 

On the other hand, it is right to consider the practical objections to 
this projected improvement. The very small amount of friction on 
iron rail-ways renders the rate of motion when descending an incline 
frightfully great. We have ourselves descended the Sutton plane on 
the Manchester rail-way, followed by above one hundred tons of 
goods, and, although not particularly timid, we cannot deny that we 
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felt considerable apprehensions, when on applying the drag to mode- 
rate the fury of our speed, it was instantly burned to a cinder. The 
power of gravity in descending a plane of this kind, which only falls 
one foot in ninety-six, is perfectly uncontrollable; and if ‘great de- 
scents be attempted, we very much fear that the velocity wiil hardly 
be consistent with safety.* It must not be forgotten that the more 
rapid the descent the less will be the friction, and therefore the great- 
er the velocity due to a given number of perpendicular inches. It 
would be premature, however, at present to pass judgment on what, 
after all, can only be satisfactorily decided by experiment. Mean- 
while, we have no hesitation in stating, what every scientific man, af- 
ter reading what we have above said, will confirm, that in the pro- 
ject there is nothing erroneous in principle, as many have supposed. 
On the contrary, whatever be the impelling power, it will undoubted- 
ly be rendered more effective by the undulation of the line; and if 
steam be the power, it will be rendered doubly effective, by the ad- 
vantage gained by being enabled to suspend the action of the moving 
principle frem time to time, so as to collect its energies. 

We are glad to learn that the patentees have obtained the means of 
constructing an undulating line of rail-way of some miles in extent, 
for the purpose of testing on the large scale, what they have already 
proved by a model. 

Their success will mainly depend on the judicious adaptation and 
selection of the curves into which the line will be divided. It may 
be worth while to consider, whether the common cycloid may not be 
rendered, by its well known properties, one of the best which could 
be selected. It will likewise require consideration, what succession 
of curves will give a maximum advantage, when the extremities of 
the line are at different levels, and to provide not only for the efficient 
ascent from the lower to the higher level, but likewise for the safety 
of the descent in the contrary direction. 

Although, upon the whole, we have a strong persuasion of the ulti- 
mate advantages of this project, yet we can see many practical difli- 
culties which will stand in the way of the patentees, and which will 
require not only expense, but no little ingenuity, to overcome. 

dthenxum. 


§] The Undulating Rail-way. 


I have been casually informed that there is exhibiting somewhere 
about town a model of an undulating rail-way, whereby the inventor 
undertakes to convince the public that the antique notion of level 
surfaces being the best adapted for wheel carriages is entirely wrong; 
and, of course, if his position be correct, the road surveyors have 


* Since the above was set up in type, we learn that a fatal accident has oc- 
curred on the spot here alluded to, arising from the engine and train being car- 
ried off the rails, 
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wasted a ‘* pretty considerable” quantity of money to make roads 
worse than they were before, by levelling the hills, which ought to be 
restored without delay. But the inventor of the undulating rail-way 
is by no means an originator. The Russian ice hills on the Neva, for 
the amusement of the sleighers in the winter season, formed of board- 
ed scaffolds, overlaid with blocks of ice, are much more ancients; and 
the Montagnes Russes of the Champs Elysees, which served for sum- 
mer amusement to the youths and maidens of Paris, the king of Prus- 
sia inclusive, some fifteen years back, were rail-roads of something 
the same nature as that now proposed. But the proposer of the pre- 
sent undulating rail-way has stumbled upona fallacy, which possibly 
may deceive himself, but which ought not to be suffered to deceive 
the **barren spectators” amongst the public, because all such falla- 
cies serve to inflict mischief upon the really useful inventors, by get- 
ting them classed under the invidious name of “ schemers,” which 
ought properly to be confined to the plotters of absurdities alone. 
There can be no doubt that a carriage placed on the top of a hill of 
sufficient inclination will descend with so much momentum as to 
drive it partly up a second hill of the same height and inclination, or 
over a hill of considerably less height and inclination. ‘There can be 
no doubt also, that a fly wheel, put in motion, will continue to revolve 
for some time after the original moving power ceases to act on it; but 
it is a woful error to suppose that either the fly wheel or the carriage 
can generate additional power of theirown. I once heard a story of 
an Irish schemer who had devised a plan for increasing the power of 
a ten horse engine to that of a fifty, by means of an enormous fl 
wheel. Finding a‘ flat,”? he was set to work; and when he had, af- 
ter some difficulty, succeeded in casting his enormous wheel, he ex- 
pended much money in fitting up an apparatus to turn and polish it 
all over, to prevent the loss of power by friction in the atmosphere 
with a rough surface! Much time being lost, the proprietor, who 
was at all the expense, became impatient, and then there was ano- 
ther delay to know how the wheel was to be stopped with all its giant 
power. This having been arranged, both schemer and proprietor 
were much astonished to find that it would not go at all. The pro- 
position to get additional power, or save power, by means of an undu- 
lating surface, savours much of a perpetual motion scheme. It is 
clear that what is called momentum in falling bodies, can be nothing 
more than gravitation, whereby all bodies have a tendency to get as 
near as they can to the centre of the earth, and the heaviest have the 
most success. ‘The momentum of the carriage in going down the hill 
is in proportion to the height which it is raised, and the diminution of 
friction by the degree of inclination. In the Russian ice hills, the 
first, from which the sleigh starts, is of agiven height: the second di- 
minishes; the third also, and so on till the level ice ts attained. Were 
all the hills of the same height, the sleigh would descend the first, 
partly ascend the second, and then oscillate for a time between both, 
until it stopped. The reason that the sleigh moves at all, that it pos- 
sesses the power of motion, is, that it is removed from a lower to a 
higher level, and the tendency of its gravitating power is to reach the 
Voi. XIL.—No. 1.—-Jury, 1835. 7 
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lowest, as is the case with water, which has the advantage of being a 
more mobile substance. But what places the sleigh in the situation to 
use this power? or, rather, what confers the power upon it? The animal 
power, either of human hands or horses’ shoulders, which has been 
communicated to it, and which, doubtless, if means were taken to as- 
certain it, would be found to be exactly equivalent to the power put 
forth in surmounting the hills, with the exception of the loss by fric- 
tion, i. e. the animal power applied in the first instance would have 
served to draw the sleigh on level ground as great a distance, I mean 
over as many yards of surface, as it traversed on the hills. ‘There- 
fore, in this case, there would be no gain of power, or of any thing but 
amusement. 

The late Mr, Bentham was accustomed (o say, in a jocular man- 
ner, that when he made a world it should be all down hill. Now, 
such a contrivance would be admirable for diminishing friction, if 
there were any arrangement whereby we might always be at the top. 
If the new invented rail-way were contrived so that it might be con- 
stantly down hill, or over diminishing hills, there is no doubt that 
much friction might be avoided; but by what process are we to get 
to the top to begin againr ‘There is but one answer. By labour— 
got out of animals or steam. And what would be the increase of 
work up hillP What was gained one way would be lost the other. I 
say nothing of the mischief resulting both to cattle and engines by 
the irregular motion. But we will suppose the rail-way an average 
level, i. e. the undulations to be all alike, what possible advantages 
can it have over a straight and level surface? It has been shown that 
to get the momentum of the high level, the power must be, so to speak, 
** put into it,” i. e. it must be applied beforehand, just as the steam 
of an engine is got “ up” to start with effect, or as is said of a horse 
who has been off work a few days, ‘*his go is bottled up.” When 
the carriage on the undulating rail-way has reaclred as far up the se- 
cond ascent as the momentum will drive it, how much power must 
be put on to carry it up the remainder of the ascent? Probably as 
much as it would have taken to perform the distance of two undula- 
tions on a level road. ‘The MJontagnes Russes of Paris were formed 
in a circle, and consisted of one descent and one ascent. ‘The de- 
scent was steeper than the ascent, yet the impetus or momentum only 
served to carry the car one-third up the ascent, when it was hooked 
by an endless band, worked by horse power below, and drawn to the 
top. Now the power applied by the horses in drawing that car to the 
top, was probably equivalent to the power which would have been ex- 
erted in drawing the car the whole distance on level ground, differ- 
ence of friction excepted. ‘The fact is that in all cases the same 
quantity of ge must be consumed to drag a wheel carriage up to 
a given height. If the ascent be steep, a large amount of power is 


requisite for a short time. If the ascent be gradual, a small amount 
of power will be requisite for a longer time. ‘The total will be equal. 
Increase of speed is loss of power, and vice versa; yet, strange to say, 
there are numerous unthinking people who believe that, by making a 
simple machine complicated, as in the case of this rail-road, they ac- 
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tually multiply their power; as if an accelerated motion down hill 
were not balanced by an up hill to ascend in turn. 

The process is somewhat similar to that of a man who, determin- 
ing to erect a water-mill, were first to erect a wind mill or steam en- 
gine to pump up the water to the height necessary for his water 
wheel. ‘There are, I believe, water mills in some of the mining dis- 
tricts which are supplied from the pumps worked by engines, but then 
the power of the engines is not expended for the purpose of getting 
a stream of water, but for the purpose of getting rid of a stream of 
water. The power got out of the water afterwards, was first put 
into it by the engines, and the saving that power by using it for the 
water mill is analogous to the process of the soap makers, who boil 
down their waste ley to recover the alkali it may contain; but they 
do not make waste ley for the purpose of getting the alkali out of it. 
The power of the water mill is commonly but a very small proportion 
of that of the engines which supply it, because the descent of the 
fluid is much less than its ascent. Were it to fall on the wheel from 
a height equal to that from which it was pumped up, the power of 
the engine and the power of the water wheel would be nearly equal, 
the friction of the pump being taken into account. 

Whatever the proprietor of the undulating rail-way may think, 
“ power ” cannot be self-generated, A man who is in a valley can- 
not get up into a mountain without labour of some kind; and whether 
the ascent to the mountain be a straight inclined plane, or a number 
of undulations, will matter very little; but what difference of labour 
there is, will be in favour of the former. When the boy makes his 
marble bound on the stone pavement, there is no saving of labour to 
him, because it happens to bound three times with one exertion of his 
muscles. He is obliged to exert so much the more power. ‘The pro- 

osition to gain power by making a carriage go up hill and down hill 
instead of on alevel, reminds me of a scheme I once saw of a self- 
moving carriage, which was to go on as soon as it was loaded; and 
the greater the load the faster it was to travel. The ingenious in- 
ventor had heard talk of a wheel within a wheel, and he literally put 
it in practice, small wheels being contrived to run on a rail within 
the periphery of large ones, both before and behind a four wheeled 
vehicle, and so fixed, by means of guides, that the weight was press- 
ing on the rim of the large wheels, at a considerable height above the 
— in the expectation of making them revolve. The inventor 
iad entirely forgotten that while the Targe wheel was pressed down 
hill, the small one had to travel up hill, and consequently that it was 
‘*nogo.” Perfectly similar is the undulating rail-way. If the eight 
wheeled vehicle could have moved at all it might have been running 
even unto this day; and if up hill and down hill versus level were a 
clear gain, it might be improved on till animal and machine power 
might be dispensed with, and the rail-way locomotive power of every 
man might reside in his own fingers. We have not come to that yet. 
We may exert a great quantity of power in various ways it is true, 
but no more power can come out of a thing than that we put into it. 
If we wind up a jack, or a clock, or a watch, the amount of power 
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which we have rapidly given is slowly expended—that is the whole 
process; but a man would be laughed at who were to assert, that the 
power we had given to the machines increased in quantity while in 
their progression; and thus should the man be laughed at who asserts 
that the power of a horse or machine is multiplied by going up and 
down hill, 

Since writing the above, I have caused inquiries to be made at the 
ae of exhibition, and am informed that the inventor has gone to 

irmingham (I think) for the purpose of setting his scheme going on 
an undulating rail-way of three miles in length, to try it on a large 
scale, So much capital lost to John Bull and his heirs for ever, if the 
report be correct. 

Mech. Mag. 


§| Comparison of Wire with Bar Iron as a material for the Supporting 
Chains of Suspension Bridges. 


Some of the French engineers appear to prefer wire to bar iron for 
suspension bridges. ‘he reasons they give are that iron wire is stronger 
than bar iron; that cables of wire can be put together more easily and 
rapidly than chains; that it is more easy to ascertain whether it be 
sound or not; and, lastly, that it is an easier operation to get wire ca- 
bles up into their places than bar chains, 

The facility of working wire without heavy machinery, and almost 
without any but the most common tools, may render its use expedient 
under certain circumstances, viz. for a small bridge, and where the 
engineer is deprived of mechanical aid ; but it has many disadvantages, 
which would become glaring if it were applied in the construction of 
a large and strong bridge. 

First, although a single wire is stronger per square inch, than a bar 
of iron, it is much to be doubted whether a cable made of wires is 
stronger than a bar chain of equivalent dimensions, because of the in- 
equality of tension in the several wires, which throws a greater share 
of strain on some than on others, and, therefore, reduces the effective 
strength of a cable to that of a cable of less diameter. This inequality 
it is hardly possible to prevent, even if the wires are drawn, in mak- 
ing up the cables, to the same curvature that they are intended to have 
when in their places. 

Secondly, wires exposing a surface greater than bars of equal sec- 
tion, are more quickly destroyed by oxidation. A coating of varnish, 
it is true, may somewhat preserve them, but bars may also be pre- 
served by varnish and painting, and are still, on that point, superior 
to wire cables, 

Thirdly, wires are very apt to have kinks and bends in them, which 
cannot be got out without a very considerable strain ;* and, when that 


* Mons. Vicat states, in speaking of No. 18 wire, the ultimate strength of 
which was 1165 lbs., that it required sometimes from 116 to 350 Ibs. to take 
out the bends. 
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has been done, it is difficult to ascertain whether the wire has not been 
prematurely injured at that part. ‘The long bends also that are formed 
frequently in wire can hardly be got rid of at all. The author has re- 

eatedly strained wire something less than one-tenth inch diameter, 
fine ultimate strength of which would be 600 Ibs.) to a tension of one- 
seventeenth of the chord line, and then loaded it in the middle with 
150 lbs., and caused that weight to be jerked upon the wire, so as to 
produce a strain upon it very little short of its breaking strain, with- 
out being able to remove the bends that had formed in it. Wire will, 
in fact, often break before losing its bends; and yet, if they are allow- 
ed to remain, be it ever so little, they, of course, impair the equality 
of strain upon the several wires that form the cable. 

Lastly, although a small cable is very easily got up into its place, 
it is so, not because it is a cable, but because it is comparatively small 
and light. But a cable of large dimensions, say three inches diame- 
ter, or more, would be, by no means, more easily managed in raising 
it than a bar chain of equal section. The latter would, on the contra- 
ry, be the more flexible of the two. 

The ductility and manageableness of wire in working it into ca- 
bles, and in handling the cables when made, have been also much ex- 
aggerated. Mons. Vicat, who, in building the bridge of Argentat, had 
some experience in the use of wires, allows this, notwithstanding his 
final preference of wire. He says, **I had accustomed myself so 
completely to look upon the flexibility of wire cables as like that of 
hempen cables (that is, for moderate bends,) and all [ had read on the 
subject, gave me so great a feeling of security, that I had never even 
given a thought to the effect that would be produced on the equal ten- 
sion of the wire, by the new curves that the cables would assume when 
raised into their places. ‘This effect is, however, immense.” 

Elsewhere, he says, after stating the defects of wire: 

**It may be taken as astandard, that a cable properly bound round, 
must be considered as having the rigidity of a bar of iron. Conse- 
quently, such a cable cannot be rolled up, nor bent backwards and 
forwards. And, moreover, if it is beyond a certain length, and that 
not a very great one, it is hardly practicable either to move it about, 
or to raise it up into its place.”’* 

In fact, if wire must be used, it would be better to form it into links 
of from ten to fifteen feet long, and couple them with short links, 
either of wire or iron, and bolts of large diameter, made hollow for 
lightness in the way described p. 117 for the Geneva bridge. 

All things, however, considered, it may be safely pronounced, that 
bar chains are better adapted than wires for any thing beyond the size 
of a foot bridge-—Drewry on Suspension Bridges. 

(Rep. Pat. Inv. 


* Description du Pont Suspendu a Argentat, par L. T. Vicat, &e. p. 18, 
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4] Remarks on Suspension Bridges. 


The application of suspension bridges has, within a few years, in- 
creased so rapidly, and is still so much on the increase, that it may 
not be out of place to bestow a few lines on the consideration of when 
“< are, and when they are not, expedient. 

The prominent quality of a suspension bridge is its independence of 
the bed of the river that it crosses. Hence it can be thrown across 
an opening where it is impracticable, either from rapid current, or 
from the altitude of the banks, to erect centering fora stone bridge. 

Its next most valuable qualities are the facility and expedition with 
which it can be built, the small amount of materials required, and the 
consequent economy. 

These advantages, added to the elegant lightness of suspension 
bridges, have combined to throwa degree of charm about them, which 
is, perhaps, becoming exaggerated, and may lead to their adoption in 
unfitting situations. 

It should be remembered that while suspension bridges are built on 
the proportions hitherto adopted, even in the strongest, they are in- 
comparably slighter than stone, or cast iron arch bridges. ‘There is 
no suspension bridge in existence that would be fit to bear permanent. 
ly the load that is daily and hourly crowded on London bridge. 

A bridge, destined to be a great and perpetual thoroughfare, expos- 
ed, not only to be frequently quite filled with people, and to the pas- 
sage of troops, but also to the rapid motion of great numbers of heavy 
vehicles; in fine, a bridge in a busy part of a great city, ought not to be 
on the suspension principle. 

For if it were made no stronger than our strongest suspension 
bridges, it would not possess sufficient stability. If, on the other 
hand, the strength were increased to a sufficient extent to enable it to 
bear safely its constant work, the weight, the difficulty of getting up 
the chains, and the increase in the masonry part, would so raise the 
expense, that it is doubtful how far it could be brought under that of a 
stone or cast iron bridge. 

Add to which, a suspension bridge would never equal in stability a 
common arch bridge, because it is subject to vibrations, the law of 
which is not sufficiently known to calculate their precise results in 
practice, but which certainly are more dangerous in a heavy bridge 
than a light one. The object, therefore, in building a suspension 
bridge is, either to make it so light that its own vibration shall not 
hurt it; or if, as in nine cases out of ten, that cannot be done, then to 
make it so heavy and stiff, in proportion to the load it will have to 
carry, that the Toad shall not cause it to vibrate much. ‘This, fora 
— liable to be constantly loaded with as much as it could contain, 
would be impracticable, 


For large openings, where it is of importance to have a permanent 
passage, and yet where the number of passengers is seldom great at 
a time, suspension bridges are admirably fitted, because they can be 
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carried to almost any span, and any height, for a comparatively mo- 
derate expense. 

There are also multitudes of situations where it has been usual to 
build arch bridges of stone at great expense, and where the traffic is 
not at all beyond the measure of strength that may judiciously be 
given to a suspension bridge. 

For military bridges they are well fitted; the chains or cables, the 
platform, and even timbers ready prepared to frame suspension piers. 
An entire suspension bridge, in fact, might be carried more conve- 
niently than a pontoon bridge, and could be rigged up for use in very 
little time. 

They would be also peculiarly well adapted for crossing chasms in 
mountainous countries. On the Simplon and St. Gothard roads, for 
instance, the celebrated passes from Switzerland to Italy, the chasms 
that have to be crossed by bridges are frequently many hundred feet 
in depth, although not broad, and the faces of the rock so perpendi- 
cular, or overhanging, as to give hardly any means of erecting center- 
ing for an arch bridge. The expense, consequently, of making them 
must have been very great. A suspension bridge, moreover, on a 
great military pass, would give the inhabitants greater command over 
it; for by knocking out a few connecting bolts, a whole bridge might 
be dismantled very rapidly, without being destroyed, to check or 
retard the enemy’s passage; whereas, to cut off the passage of a stone 
bridge, it must be blown up, and cannot be renewed but with great 
expense and loss of time. 

For piers or jetties on the sea coast they appear to be peculiarly 
adagiel from the openness of their construction. If the suspension 
towers are founded on piles, and themselves made of strong but open 
framework, and if the chains and platform are properly combined to 
get as much stiffness with as little weight as possible, so that they 
may resist vibration, without being so heavy as to be endangered by 
the vibration they cannot resist, a suspension pier may be buried in 
the waves without being hurt. 

As to the durability of suspension bridges nothing but time can de- 
termine it. The chains are tried with nine tons per square inch, and 
do not stretch with that strain, according to which they are propor- 
tioned. But it does not follow that the iron may not receive injury 
from a permanent load of nine tons per square inch, although it re- 
ceives no injury from it during the short time it is under proof. It 
would be a useful experiment to strain bars of iron with different 
loads, from seven tons per square inch upwards, and to leave them 
under their loads for several years, exposed to the air and damp; in 
fact, under the same circumstances as in a bridge. Again, as to pre- 
serving the chains from rust by varnishing and painting, they are cer- 
tainly protected by it in some degree; nevertheless, destruction does 
go on, as is evident by the necessity of scraping and repainting every 
few years; and to what extent that silent corrosion may eat into the 
fibre and injure the tenacity of the iron without such injury being dis- 
cernible to the eye, is not determined. 

It might, perhaps, be well, while these points remain unsettled by 
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experimental knowledge, to give to suspension bridges more strength 
than is usual, or else to take out a bar or a bolt every few years and 
— it over again, to ascertain when the bridge ought to be repaired. 
or it does not at all follow, that a chain bridge that will bear 1000 
tons now, will bear 1000 tonsa century hence.” { Ibid. 


Gurney’s Steam Boiler. 


The boiler of Mr. Gurney differs in the most striking manner from 
all other forms of boilers hitherto invented. ‘There is no part of it, 
not even excepting the grate bars, in which metal exposed to the ac- 
tion of the fire is out of contact with water. If it be considered how 
rapidly the action of an intense furnace destroys metal when water 
is not present to prevent the heat from accumulating, the advantage 
of this circumstance will be appreciated. I have seen the bars of a 
new grate, never before used, melted in a single trip between Liver- 
pool and Manchester; and the inventor of another form of locomotive 
engine has admitted to me that his grate bars, though of a considera- 
ble thickness, would not last more than a week. In the boiler of Mr. 
Gurney, the grate bars themselves are tubes filled with water, and 
form, in fact, a part of the boiler itself. ‘This boiler consists of three 
strong metal cylinders placed in a horizontal position one above the 
other. A section of the boiler, made by a perpendicular or vertical 
plane, is represented in fig. 1. ‘The ends of the three cylinders just 


Fig. 
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mentioned are represented at D, H, and I. In the side of the lowest 
cylinder, D, are inserted a row of tubes, a ground plan of which is 
represented in fig. 2. These tubes proceeding from the side of the 
lowest cylinder, D, ave inclined slightly upwards, for a reason which 
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I shall presently explain. From 
Fig. 2. the nature of the section, only 
’ one of these tubes is visible in 
— fig. 1, at C. The other extre- 
mities of these tubes at A, are 
“1 connected with the same num- 
| ber of upright tubes, one of 
_+ Which is expressed at E. The 
{ 


upper extremities G of these up- 


right tubes are connected with 
“1 another set of tubes K, equal in 


number, proceeding from G, in- 

| Clining slightly upwards, and 

——| terminating in the second cylin- 
der, H. 

An end view of the boilers is exhibited in fig. 3, where the three 

Fig. 3. cylinders are expressed by the same let- 


ters. Between the cylinders D and H 
there are two tubes of communication, 
B, and two similar tubes, between the 
cylinders Hand I. From the nature of 
the section these appear only as a single 
tube in fig. 1. From the top of the cy- 
linder, I, proceeds a tube N, by which 
steam is conducted to the engine. 

It will be perceived that the space F 
is enclosed on every side by a grating of 
tubes, which have free communication 
with the cylinders D and H, which cy- 
linders have also a free communication 
with each other by the tubes B. It fol- 
lows, therefore, that if water be supplied 
to the cylinder I, it will descend through 
the tubes, and first filling the cylinder 
DP and the tubes C, will gradually rise in the tubes B and E, will 
next fill the tubes K and the cylinder H. The grating of water pipes, 
C E K forms the furnace, the pipes C being the fire bars, and the 
pipes E and K being the back and roof of the stove. ‘The fire door, 
for the supply of fuel appearsat M, fig. 3. ‘The flue issuing between 
the tubes F, is conducted over the tubes K, and the flame and hot 
air is carried off through a chimney. That portion of the heat of the 
burning fuel, which in other furnaces destroys the bars of the grate, 
is here expended in heating the water contaimed in the tubes C. The 
radient heat of the fire acts upon the tubes K, forming the roof of the 
furnace, on the tubes & at the back of it, and partially on the cylin- 
ders Dand Hand the tubes B. ‘The draft of hot air and flame pass- 
ing into the flue at A, acts upon the posterior surfaces of the tubes 
E, and the upper sides of the tubes K, and finally passes into the 
chimney. 

XI1.—No. 1.—Jvury, 1833 5 
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As the water in the tubes C E K is heated, it becomes specifically 
lighter than water of a less temperature, and consequently acquires 
a tendency to ascend. It passes, therefore, rapidly into H. Mean- 
while the colder portions descend and the ieee positions of the 
tubes C and K give play to this tendency of the heated water, so that 
a prodigiously rapid circulation is produced, when the fire begins to 
act upon the tubes. When the water acquires such a temperature 
that steam is rapidly produced, steam bubbles are constantly formed 
in the tubes surrounding the fire, and if these remain stationary in 
the tubes the action of the fire would not only decompose the steam 
but render the tubes red hot, the water not passing through them to 
carry off the heat. But the inclined position of the tubes, already no- 
ticed, effectually prevents this injurious consequence. A steam bub- 
ble which is formed either in the tubes C or K, having a tendency to 
ascend proportional to its lightness as compared.with water, necessa- 
rily rushes upwards, if in C towards A, and ifin K towards H. But 
this motion of the steam is also aided by the rapid circulation of the 
water which is continually maintained in the tubes, as already ex- 
plained, otherwise it might be possible, notwithstanding the levity of 
steam compared with water, that a bubble might remain in a narrow 
tube without rising. I notice this more particularly, because the 
burning of the tubes is a defect which has been erroneously, in my 
opinion, attributed to this boiler. ‘To bring the matter to the test of 
experiment, I have connected two cylinders, such as D and H, by a 
system of glass tubes, such as represented at C E K. The rapid and 
constant circulation of the water was then made evident: bubbles of 
steam were formed in the tubes, it is true, but they passed with in- 
conceivable rapidity into the upper cylinder, and rose to the surface, 
so that the glass tubes never acquired a higher temperature than that 
of the water which passed through them. 

This I conceive to be the cardinal excellence of Mr. Gurney’s 
boiler. It is impossible that any part of the metal of which it is 
formed can receive a greater temperature than that of the water which 
it contains, and that temperature, as is obvious, can be regulated with 
the most perfect certainty and precision, [have seen the tubes of 
this boiler, while cnnmeed 40 the action of the furnace, after that ac- 
tion has continued for a long period of time, and I have never observ- 
ed the soot which covers them to redden, as it would do if the tube 
attained a certain temperature. 

Every part of this boiler being cylindrical, it has the form which, 
mechanically considered, is most favourable to strength, and which, 
within given dimensions, contains the greatest quantity of water. It 
is also free from the defects arising from unequal expansion, which 
are found to be most injurious in tubular boilers. The tubes C and 
K can freely expand in the direction of their length, without being 
loosened at their joints, and without straining any part of the appara- 
tus; the tubes E being short, are subject toa very slight degree of ex- 
pansion, and it is obvious that the long tubes, with which they are 
connected, will yield to this without suffering a strain, and without 
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causing any part of the apparatus to be loosened. ‘This is an advan- 
tage which will be rendered more apparent by referring to the defect 
already pointed out in the boilers used on the Liverpool and Man- 
chester rail-way. 

When water is converted into steam, any foreign matter which may 
be combined with it is disengaged, and is deposited on the bottom of 
the vessel in which the water is evaporated. All boilers, therefore, 
require occasional cleansing, to prevent the crust thus formed from 
accumulating; and this operation, for obvious reasons, is attended with 
peculiar difficulty in tubular boilers. In the case before us, the crust 
of deposited matter would gather and thicken in the tubes C and K, 
and if not removed, would at length choak them. But besides this, 
it would be attended with a still worse effect; for, being a bad con- 
ductor, it would intercept the heat in its transit from the fire to the 
water, and would cause the metal of the tube to become unduly heat- 
ed. Mr. Gurney of course foresaw this inconvenience, and contrived 
an ingenious chemical method of removing it, by occasionally inject- 
ing through the tubes such an acid as would combine with the deposit 
and carry it away. This method was perfectly effectual, and although 
its practical application was found to be attended with difficulty in 
the hands of common workmen, Mr. Gurney was persuaded to ad- 
here to it by the late Dr. Wollaston, until experience proved the im- 
possibility of getting it a performed, under the circumstan- 
ces in which boilers are commonly used. Mr. Gurney then adopted 
the more simple, but not less effectual, method of removing the de- 
posit by mechanical means. Opposite the mouths of the tubes, and 
on the other side of the cylinders D and H, are placed a number of 
holes, which, when the boiler is in use, are stopped by pieces of me- 
tal screwed into them. When the tubes require to be cleaned these 
stoppers are removed, and an iron scraper is introduced through the 
holes into the tubes, which, being passed backwards and forwards, 
easily and completely removes the deposit. The boiler may be thus 
cleaned by a common labourer in half a day, at an expense of about 
1s. 6d. 

The frequency of the periods at which a boiler of this kind requires 
cleaning must depend, in a great degree, on the nature of the water 
which is used: one in daily use with the water of the river Thames 
would not require cleaning more than once in a month; but with wa- 
ter of the most unfavourable description, once a fortnight would be 
sufficient. 

[ Lardner on Steam Engines, 4th edition. 
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Sir,—Some of "ned correspondents having inquired concerning 
pottery glazes, will you submit these few recipes of bodies and glazes 
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to their consideration. I have reason to believe that they include 
nearly all of those in any repute. 


Yours, &c. 
Hulton Abbey, Burslem, February 29, 1833. 


Cream Coloured Bodies—Slip State. 


Nos 1 | sl al sl of 
Blue clay 

Black do. 18)26 23 24 87 
China do. 28 18 17/23/18] 7)14/14] 9 

Flint ‘ 14} 24/20/23) 19) 18) 18) 123) 10 
Cornwall stone 8 2 4) 8) 1 1 

Parts 100 


No. lisa _ body, much approved in the American market; re- 
quires a hard fire. 2 is good for enamelling. 5 is R. Stephenson’s 
body for the Continent; and is good for printing, (for glaze for it see 
Glazes, No. 13.) 6, Rivers ‘ad Clowes’, and much approved. The 
proportions of ball clay are 20 blue, 5 black, 2} brown; for 7, 33 blue, 
1 china, 1 flint, } stones for 8, 15 blue, 5 black, 1 cracking clay; 14 
is for King and Stilt’s, through 6 lawn sieve; 15 for Pegs. 


Weight per Ale Pint, and Contents. 


oz. drs. oz. 


Clay sli 26 S| 6ofdry clay. 
China clay ‘ 26 § 


Flint and stone $2 12]22 .. flint. 


120 pecks of Flint slip (32 lbs. peck,) are obtained from one ton 
of raw flint. 


E. Wood’s Cream-coloured Bodies. 


Nos. ‘ 1] 2] S| 4] 5) 6] 7] 8 
New clay 88|75|84/ 80/60! 66 
Common do. 50/75 
China do. 20) 16)17)10 
Flint 
Cornwall stone P 10)15| 6/10} 5) 3,16) 5 
Parts 100 


The clay slip and stone, 24 oz. to pint; flint 50 oz. 
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Rodgers’ Cream-coloured Bodies. 


Nos. ; 195455" 
Brown do... 12 
Blue do. 25) 10) 
Flint 10) 10) 15) 12)12)13)15)14)24 
Cornwall stone ; 4) 5| 5| 8 8| 4) 6| 4, 4 
Parts. | | | 


These serve also for printing, and No. 9 run through a 12 lawn 
twice, is very good for printed tea ware. The weight per pint is, 
clay 24 oz., stone 24 oz., flint 50 oz. 


Cream-coloured Glazes. 


Nos. : 1 | 2! 4! 5! 6) 8] 16 [17/18 19/20 
Glass 80 4) 5 8} 80 10 

Red. 
W. lead . 10 | 4130)71)/86 
Cornwall stone 24/32] 4 45) 16}16}28) 23} 22/11)31/25 3/28) 91 5 
China clay 20 10 2 10 
Dry flint . 12} 8/20/28} |16}27|10} 8)12/18) 6} 8117 49) 9120) 9 
Borax . 6/23 
Parts 100 
Glass F 5 6 4; 5) 5 | 
W. lead 70/55 \70/65 62 62/60 60)56'63 58/60/70/70|65 
Cornwall stone 30)35)28)27 20/25 10} 8/28/10 18,23 32/25 
Dry flint . 10|10; 5 
Borax - | 
Parts 100 | ea | 


No. 2 is Wedgwood’s; 7 is for Brown ware; 8 and 11, Wilson’s; 
10, Toft’s; 13, Stephenson’s; 27, River’s; 37, Spode’s; 14, Mr. St. 
Amands. Most of them are excellent on particular bodies. Mean 
of the five best—W. lead 65, stone 24, flint 11. 

{ro BE CONTINUED. 


4] Improvements in Ship Building. 


It is now upwards of twenty years since Sir Robert Seppings in- 
troduced into the Royal Navy various improvements in ship build- 
ing, which are universally allowed to have imparted great additional 
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strength, safety, and durability, to our ships of war: yet, to use the 
words of Mr. Knowles, (Jnguiry into the Means which have been taken 
to Preserve the British Navy.) such is ** the jealousy incident to hu- 
man nature, in properly appreciating and applying the inventions of 
others, or the indolence of the mind in not bringing itself to examine 
new methods or combinations,—these improvements, while they have 
been eagerly grasped by foreign nations, are but slowly introduced 
in the ships of our merchants, and, with an apathy hardly to be cre- 
dited, are totally neglected by the first trading company in Europe, 
(the East India Company.)” ‘The advantages of the improved sys- 
tem, however, are so manifest and indisputable, that all that was want- 
ing to bring it into general use in the mercantile navy, was, that some 
influential individual connected with shipping should take it up,— 
should make it his business to promote its adoption, not only by his 
own example, but by pressing it in every possible way on the public 
attention; should do, in short, for the merchants’ yards, what Sir Ro- 
bert Seppings has done for the king’s. We are happy to say that such 
an individual has at length been found in Mr. Ballingall, the author 
ofa very clever and intelligent work, which we have now before us, 
entitled ** The Mercantile Navy Improved.”* Mr. Ballingall has 
brought to the task he has undertaken, not only all the weight of an 
official situation of considerable prominence, but great practical ex- 
perience, combined with what seldom accompanies it in men of his 
class, a very earnest and clear sighted desire of improvement. He 
candidly acknowledges that “the greater part” of the alterations in 
construction which he proposes to have adopted in merchant ships, 
are already ‘* in practice in the Royal Navy;” but he has at the same 
time enhanced the utility of these alterations by so many new sug- 
gestions, and added so many valuable contrivances, entirely his own, 
that he has a fair claim to be considered as himself an improver of the 
first order. 

We cannot undertake to give, within the limits to which we must 
needs confine ourselves, the whole details of Mr. Ballingall’s system; 
but we shall endeavour to place in a distinct point of view before our 
readers, two or three of its more important features. 

1. The filling in of the timbers; that is, bringing the ribs or frames 
into one compact body up to the gunwale, claims, on account of the 
immense consequences dependent upon it, the first place in our con- 
sideration. A ship is but an arch of peculiar adaptation, and the 
strength of every arch,isin proportion to the mutual dependence of the 
parts on each other; but, according to the ordinary mode of building 
merchant ships, not more than one-half the timbers have such a mu- 
tual dependence. Every alternate couple of ribs only is connected 
together, and the intermediate timbers, (absurdly enough termed /i/- 
ings,) are entirely unconnected with each other, resting only on the 


*The Mercantile Navy Improved; or a plan for the greater Safety of Lives 
and Property in Steam Vessels, Packets, Smacks, and Yatchs, with Explanato- 
ry Drawings. By James Ballingall, Manager of the Kirkaldy and London Ship- 
ping Company, and Surveyor of Shipping for the Port of Kirkaldy, 1832. Mor- 
rison, London. 
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outer planking, without contributing, in the smallest degree, towards 
the support of the general structure. This loose and dangerous mode 
of construction has, at the instance of Sir Robert Seppings, been al- 
together abandoned in the construction of our ships of war. Every 
couple of ribs, without exception, is closely connected, and all the 
smaller interstices, as high as the floor heads, are filled in and caulk- 
ed; in short, the bottom is converted into one compact solid mass, and 
that wholly exclusive of the outer planking. It must be evident that 
a ship thus constructed may sustain very considerable damage in her 
outer planking—lose actually a plank or two, or even her keel—and 
yet reach the place of her destination; while the loss of even a portion 
ofa single plank, or of the keel, would be the destruction of a vessel 
built on the present mode. When water gets once past the outside 
planking of an ordinary vessel, nothing but the pumps can save it; 
and should these get choked, or the crew become exhausted in work- 
ing them, (both very common cases,) she must go down. From nu- 
merous illustrative instances adduced by Mr. Ballingall, of the ad- 
vantage which ships of war possess over merchant vessels in this re- 
spect, we quote the following:— 

**On or about the same ledge of rocks on which the Wolf sloop of 
war struck, and lay fast for two nights and a day, in March, 1850, 
at the back of the Isle of Wight, the vessel, at the time she struck, 
going at a considerable rate through the water, at the very top of high 
water of a high spring tide, and with a considerable swell on, and 
which vessel was got off again, and is now in the East Indies, having 
been dragged over the rocks for half a mile by assistance from Spit- 
head, the vessel beating very hard upon the rocks with the lift of the 
sea all the time, the Carn Brea Castle, free trader to India, was lost 
only a few months before, having got ashore under more favourable 
circumstances for getting off again. What could this be owing to? 
The ships were nearly, I believe, of similar tonnage. The answer is 
plain and obvious. ‘The Wolf had a solid bottom of fifteen inches 
thick at the keel, being twelve inches of timbers, and three inches of 
outside plank, without allowing her to have had any ceiling. The 
Carn Brea Castle would only have an outside bottom plank to protect 
her, of, I presume, three inches thick. Yet this vessel would have 
timbers of twelve inches thick, if no more, and a ceiling plank of, I 
also presume, three inches thick, making three inches more than the 
sloop of war, but neither of which were of the least use to her in 
keeping out the water. Had her timbers been close and her ceiling 
been caulked, she would have had one more protection than the sloop 
of war, viz. the ceiling plank, without taking any thing from her stow- 
age, and the fair inference is, that she would have been got off and 
preserved.”"—p. 97-99, 

Mr. Knowles, in a letter to Mr. Ballingall, dated ** Navy Office, 
October 24, 1851,” states that “ the whole navy proves that the ships 
with solid bottoms have been more durable than they used to be when 
openings were left;” and he particularly specities the case of the Suc- 
cess, which went ashore in Cockburn Sound, when ** the whole keel 
was carried away, also the lower piece of stern, five feet four inches 
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of the stern-post, four pieces of the dead wood, nine strakes of the bot- 
tom, amidships, and many strakes in the bows, and yet this ship was 
floated off. 

Sir Robert Seppings has justly the credit of introducing this prac- 
tice into the Royal Dock Yards; but when in office he had himself 
the liberality to point out to Mr. Ballingall, in the model room at the 
Navy Office, the model of a brig called the Lady Nelson, which was 
built about 1790, under the directions of Admiral Schanks, on the 
principle of a perfect union of the timbers, and is now, after a lapse 
of thirty-two years, still running, and * tight as a bottle.” 

Mr. Ballingall thinks that ** nearly all the vessels which have been 
lost by foundering and collision, might have been saved, if the vessels 
had had solid bottoms; and there can be no question that the loss of 
life and property from the neglect of this mode of construction, is an- 
nually immense. 

2. Caulking the whole of the ceiling, or inner planking of the ves- 
sel, and thus making it water-tight. This is contrary to the practice 
pursued in the Royal Navy, and, we are induced to think, somewhat 
superfluous, but is strongly recommended by Mr. Ballingall, on the 
ground of its affording a double security against a leak. If this, how- 
ever, be done, it will be naturally asked how any water, which may 
have got into the vessel from in-board, is to get to the pumps to be 
pumped out? The answer to this question brings us to Mr. B.’s 
third important improvement, which consists in— 

3. An improvement in the water-courses, by means of what are 
called percolators. 

** IT would propose a water-course to be led alongside the kelson on 
each side, as far forward and aft as may be required from the spring 
of the vessel raised above the level of the adjoining ceiling, by what 
I would call percolators, and the bottom of said water-course sunk 
at least an inch and a half, or more, below the level of the adjoining 
ceiling, to allow any water which might get into the vessel to drain 
off the ceiling into this water-course. There should be a gradual ac- 
clivity forward and aft, to cause the water to flow readily along the 
water-courses to the bottom of the pumps. ‘This would be greatly 
assisted by the spring of the vessel. In men-of-war, East and West 
India ships, and, in general, inall vessels which either carry no car- 
goes, or their cargoes in packages, these percolators may be readily 
made of strong and thick oak battens, fastened to the ceiling close 
to the water-courses, and raised, say from six or eight inches high 
above the ceiling, with notches cut in the under edges or sides of 
them, similar to, [ believe, the present practice in the navy. ‘These 
water-courses to be covered with limber boards, as at present, and 
the boards would not be required to be tight on the top; the boards 
to be slipped up to the kelson.”—p. 20. 

Mr. Ballingall does not propose these percolators simply because 
they obviate the objection before stated to the caulking of the ceiling, 
but for this further reason, that, whether the ceiling is caulked o: 
not, they furnish a better means of conveying the water to the pumps, 
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and keeping the pumps clean than any now in use, while at the same 
time they contribute considerable additional stability to the vessel. 

Among the subordinate advantages attending this improved system 
of ship building, there are two which are particularly deserving of 
notice: one is the greater security from fire which it affords, in con- 
sequence of all the vacancies, which at present act as so many funnels 
to the flame, being filled up; and the other, the protection obtained 
from vermin, in consequence of their being no harbour left for them 
between the timbers and the inside and outside planks. 

Various objections to the system will naturally suggest themselves 
to the minds of practical ‘men; it is certain, also, that the improve- 
ments which it embraces are not equally applicable to all merchant 
ships: but before any ship-builder or ship-owner rejects it on either 
account, we would earnestly advise him to send fer Mr. Ballingall’s 
book, where he will find nearly every possible objection very frankly 
discussed, and every modification which particular circumstances may 
call for, provided for with great intelligence and ability. 

We perceive, from a letter which Mr. B. has published, from 
Messrs. Ogilvie and Crichton, of Leith, the builders of the Royal 
Adelaide steam-ship, (one of those which ply between London and 
Edinburgh,) that she has been built, in most respects, upon the plan 
now recommended,” and that it is the intention of the company to 
which it belongs to adhere to that plan **in any vessels which they 
may hereafter build.” We trust that so judicious and spirited an ex- 
ample will not be long without numerous imitators. 

Mr. b.’s book contains also instructions for rendering vessels, al- 
ready built on the present plan, more secure, at a cheap rate. He 
particularly recommends a revival of the plan of placing a doubling 
on ships, as was proposed as far back as 1792, by Mr. Snodgrass, 
surveyor of shipping to the East India Company. Mr. 8.’s plan was 
“that no ship should have a thorough repair; but instead of this, that 
its bottoms and upper works should be doubled with three inch oak 
plank, from keel to gunwale, and strengthened with knees, standards, 
and even iron riders, if necessary, all which might be done at a small 
expense.”? Mr. S. thought that ships so repaired would * be stronger 
and safer, and be able to keep the seas longer in the worst weather, 
than new ships,” (that is, new ships on the old constructions) and 
in this opinion Mr. Ballingall perfectly concurs. ‘The company of 
which Mr. B. is manager have had two of their smacks, the Enter- 
prize and the Fifeshire, thus doubled; and it appears from the folluw- 
ing paragraph, which we extract from the Scotsman of the 28th No- 
vember last, that the result has been most satisfactory :— 

**We understand that since the Kirkaldy and London Shipping 
Company’s smacks, Euterprise and Fifesiire, have been fitted with dou- 
ble bottoms, they have frequently been deeply laden—have encoun- 
tered very stormy and tempestuous weather— and were both at seadur- 
ing the late very severe storm on the 10th current, when so many ves- 
sels were wrecked, and have not admitted a drop of water through 
their bottoms or sides. 

{ Mech. Mag. 
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On unusual Refraction. 


The atmosphere in which we live is a transparent mass of air pos- 
sessing the property of refracting light. We learn from the barome- 
ter that its density gradually diminishes as.we rise in the atmosphere, 
and, as we know from direct experiment that the refractive power of 
air increases with its density, it follows that the refractive power of 
the atmosphere is greatest at the earth’s surface, and gradually di- 
minishes till the air becomes so rare as scarcely to be able to produce 
any effect upon light. When a ray of light falls obliquely upon a 
mediam thus varying in ese 08 in place of being bent at once out of 
its direction, it will be gradually more and more bent during its pas- 
sage through it, so as to move in a curve line, in the same manner as 
if the medium had consisted of an infinite number of strata of differ- 
ent refractive powers. In order to explain this, let E, fig. 129, be 


Fig. 129. 


the earth, surrounded with an atmosphere A BC D, consisting otf 
four concentric strata of different densities and different refractive 
powers. ‘The index of refraction for air at the earth’s surface being 
'-000,294, let us suppose that the index of the other three strata is 
1-000,200, 1-000,120, 1-000,050. Let BE D be the horizon and let 
aray S n, proceeding from the sun under the horizon, fall on the 
outer stratum at n, whose index of refraction is 1-000,050. Draw- 
ing the perpendicular Enm. find by the rule formerly given the an- 
le of refraction, Ena, corresponding to the angle of incidence Snm. 
hen the ray n a falls on the second stratum at a, whose index of 
refraction is1-000,120, we may in like manner, by drawing a perpen- 
dicular E a p, find the refracted ray a6. In the same way the refracted 
rays 6 cand cd may be found. The same ray S n will therefore have 
been refracted in a polygonal line n a 5 c d, and as it reaches the eye 
in the direction ¢ d, the sun will be seen in the direction dc 8’, ele- 
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vated above the horizon, by the refraction of the atmosphere, when it 
is still below it. In like manner it might be shown that the sun ap- 
pears above the horizon by refraction, when he is actually below it at 
sunset. 

Although the rays of light move in straight lines in vacuo and in 
all media of uniform density, yet, on the surface of the globe, the rays 
proceeding from a distant object, must necessarily move in a curve 
line, because they must pass through portions of air of different den- 
sities and refractive powers. Hence it follows that, excepting in a 
vertical line, no object, whether it is a star or planet beyond our at- 
mosphere, or actually within it, is seen in its real place. 

Excepting in astronomical or trigonometrical observations, where 
the greatest accuracy is necessary, this refraction of the atmosphere 
does not occasion any inconvenience. But since the density of the 
air and its refractive power vary greatly when heated or cooled, great 
local heats or local colds will produce great changes of refractive 
power, and give rise to optical phenomena of a very interesting kind. 
Such phenomena have received the name of unusual refraction, and 
they are sometimes of such an extraordinary nature as to resemble 
more the effects of magic than the results of natural causes. 

The elevation of coasts, mountains, and ships, when seen over the 
surface of the sea, has long been observed and known by the name 
of looming. Mr. Huddart described several cases of this kind, but 
particularly the very interesting one of an inverted image of a ship 
seen beneath the real ship. Dr. Vince observed at Ramsgate a ship 
whose topmasts only were seen above the horizon; but he at the same 
time observed, in the field of the telescope through which he was 
looking, two images of the complete ship in the air, both directly 
above the ship, the uppermost of the two being erect and the other 
inverted. Ile then directed his telescope to another ship whose hull 
was just in the horizon, and he observed a complete inverted image 

Fig. 130. of it; the mainmast of which just touched the main- 
‘en mast of the ship itself. ‘The first of these two phe- 
aa nomena is shown in fig. 130, in which A is the real 

Peet NN ship, and B, C the images seen by unusual refraction. 

Upon looking at another ship, Dr. Vince saw invert- 

“ed images of some of its parts which suddenly ap. 

peared and vanished, “ first appearing,” says he, 
‘**below, and running up very rapidly, showing more 
or less of the masts at different times as they broke 
out, resembling in the swiftness of their breaking out 
the shooting of a beam of the aurora borealis.”” As 
the ship continued to descend, more of the image 
gradually appeared, till the image of the whole ship 
was at last completed, with the mainmasts in contact. 
When the ship descended still lower, the image re- 
- ceded from the ship but no second image was seen. 
Dr. Vince observed another case, shown in fig. 151, 
in which the sea was distinctly seen between the ships B, C. As the 
ship A came above the horizon, the image C gradually disappeared, 


— 


68 On Unusual Refraction. 


Fig.131. and during this time the image B descended, but 
the ship did not seem so near the horizon as to 
bring the mainmasts together. The two images 
were visible when the whole ship was beneath the 
horizon. 

Captain Scoresby, when navigating the Green- 
land seas, observed several very interesting cases 
= =———of unusual refraction. On the 28th of June, 1820, 
—=“he saw from the mast-head eighteen sail of ships at 
the distance of about twelve miles. One of them 
was drawn out, or lengthened, in a vertical direc- 
tion; another was contracted in the same direction; 
one had an inverted image immediately above it; and 
other two had two distinct inverted images above 
them, accompanied with two images of the strata 
of ice. In 1822, Captain Scoresby recognised his 
= father’s ship, the Fame, by its inverted image in the 
air, although the ship itself was below the horizon. 
He afterwards found that the ship was seventeen miles beyond the 
horizon, and its distance thirty miles. In all these cases, the image 
was directly above the object; but on the 17th of September, 1818, 
MM. Jurine and Soret observed a case of unusual refraction, where 
the image was on one side of the object. A bark about 4000 toises 
distant was seen approaching Geneva by the left bank of the lake, 
and at the same moment there was seen above the water, an image of 
the sails, which, in place of following the direction of the bark, reced- 
ed from it, and seemed to approach Geneva by the right bank of the 
lake; the image sailing from east to west while the bark was sailing 
from north to south. The image was of the same size as the object 
when it first receded from the bark, but it grew less and less as it re- 
ceded, and was only one-half that of the bark when the phenomena 
ceased. 

While the French army was marching through the sandy deserts 
of Lower Egypt, they saw various phenomena of unusual refraction, 
to which they gave the name of mirage. When the surface of the 
sand was heated by the sun, the land seemed to be terminated at a 
certain distance by a general inundation. The villages situated upon 
eminences appeared to be so many islands in the middle of a great 
lake, and under each village there was an inverted image of it. As 
the army approached the boundary of the apparent inundation, the 
imaginary lake withdrew, and the same illusion appeared round the 
next village. M. Monge, who has described these appearances in 
the Mémoires sur ’ Egypte, ascribes them to reflexion from a reflect- 
ing surface, which he supposes to take place between two strata of 
air of different densities. 

One of the most remarkable cases of mirage was observed by Dr. 
Vince. A spectator at Ramsgate sees the tops of the four turrets of 
Dover Castle, over a hill between Ramsgate and Dover. Dr. Vince, 
however, on the 6th of August, 1806, at seven P. M., saw the whole 
of Dover Castle, as if it had been brought over, and placed on the 
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Ramsgate side of the hill. The image of it was so strong that the 
hill itself was not seen through the image. 

The celebrated fata morgana, which is seen in the straits of Mes- 
sina, and which for many centuries astonished the vulgar and per- 
plexed philosophers, is obviously a phenomenon of this kind. A spec- 
tator on an eminence in the city of Reggio, with his back to the sun 
and his face to the sea, and when the rising sun shines from that 
point whence its incident ray forms an angle of about forty-five de- 
grees on the sea of Reggio, sees upon the water numberless series of 
pilasters, arches, castles well delineated, regular columns, lofty tow- 
ers, superb palaces with balconies and windows, villages and trees, 
plains with herds and flocks, armies of men on foot and on horseback, 
all passing rapidly in succession on the surface of the sea. ‘These 
same objects are, in particular states of the atmosphere, seen in the 
air, though less vividly; and when the air is hazy, they are seen on 
the surface of the sea, vividly coloured, or fringed with all the pris- 
matic colours. 

That the phenomena above described are generally produced by re- 
fraction through strata of air of different densities may be proved by 
various experiments. In order to illustrate this, Dr. Wollaston poured 
into a square phial, (fig. 152,) a small quantity of clear syrup, and 

above this he poured an equal quantity of water, 
Fig. 132. which gradually combined with the syrup, as seen 
at A. The word Syrup upon a card held behind 
the bottle appeared erect when seen through the 
pure syrup, but inverted, as represented in the figure, 
when seen through the mixture of water and syrup. 
Dr. Wollaston then put nearly the same quantity of 
rectified spirit of wine above the water, as in the 
same figure at B, and he saw the appearance there 
represented, the true place of the word Spirit, and 
the inverted and erect images below. 

Analogous phenomena may be seen by looking at 
objects over the surface of a hot poker, or along the 
surface of a wall or painted board heated by the sun. 

The late Mr. H. Blackadder has described some phenomena both 
of vertical and lateral mirage as seen at King George’s Bastion, Leith, 
which are very instructive. ‘The extensive bulwark, of which this 
bastion forms the central part, is formed of huge blocks of cut sand- 
stone, and from this to the eastern end the phenomena are best seen. 
To the east of the tower the bulwark is extended in a straight line to 
the distance of 500 feet. It is eight feet high towards the land, with 
a footway about two feet broad, and three feet from the ground. The 
parapetis three feet wide at top, and is slightly inclined towards the sea. 

When the weather is favourable, the top of the parapet resembles 
a mirror, or rather a sheet of ice; and if in this state another person 
stands or walks upon it, an observer at a little distance will see an 
inverted image of the person under him. If, while standing on the 
footway, another person stands on it also, but at some distance, with 
his face turned towards the sea, his image will appear opposite to him, 
giving the appearance of two persons talking or saluting each other. 
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If, again, when standing on the footway, and looking in a direction 
from the tower, another person crosses the eastern extremity of the 
bulwark, passing through the water gate, either to or from the sea, 
there is produced the appearance of two persons moving in opposite 
directions, constituting what has been termed a lateral mirage: first 
one is seen moving past, and then the other in an opposite direction 
with some interval between them. In looking over the parapet dis- 
tant objects are seen variously modified; the mountains (in Fife) be- 
ing converted into immense bridges; and on going to the eastward ex- 
tremity of the bulwark, and directing the eye towards the tower, the 


latter appears curiously modified, part of it being, as it were, cut olf 


and brought down, so as to form another small and elegant tower in 
the form of certain sepulchral monuments. At other times it bears an 
exact resemblance to an ancient altar, the fire of which seems to burn 
with great intensity.* 
In order to explain as clearly as possible how the erect and invert- 
ed image of a ship is preduced as in fig. 151, let 5 P (fig. 155) be a 
Fig, 133. 


ship in the horizon, seen at E by means of rays S E, P E, passing in 
straight lines through a track of air of uniform density lying between 
the ship and the eye. If the air is more rare at ¢ than at a, which if 
may be from the coldness of the sea below a, its refractive power wil! 
be less at thanat a. In this case, rays d, P c, which, under ordi- 
nary circumstances, never could have reached the eye at KE, will be 
bent into curve lines P c, S d; and if the variation ef density is such 
that the uppermost of these rays S ¢, crosses the other at any point «, 
then S d will be undermost, and will enter the eye E as if it came 
from the lower end of the object. If Ep, Es, are tangents to these 
curves or rays, at the point where they enter the eye, the part 8, o! 
the ship will be seen in the direction E s, and the part P in the direc 

tion E p; that is, the image sp will be inverted. In like manner, other 
rays, Sn, P m, may be bent into curves Sn E, P m E, which do not 
cross one another, so that the tangent E s’ to the curve or ray S 7” 
will still be uppermost, and the tangent E p’ undermost. Hence the 
observer at E will see an erect image of the ship at s’ p’ above the in- 
verted image sp, as in fig. 131. It is quite clear that the state of the 
air may be such as to exhibit only one of these images, and that these 


* Edinburgh Journal of Science, No. V. p. 13. 
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appearances may be all seen when the real ship is beneath the ho- 
rizon. 

In one of Captain Scoresby’s observations we have seen that the ship 
was drawn out, or magnified, in a vertical direction, while another 
ship was contracted, or diminished, in the same direction. If a cause 
should exist, which is quite possible, which elongated the ship hori- 
zontally at the same time that it elongated it vertically, the effect 
would be similar to that of a convex lens, and the ship would appear 
magnified, and might be recognised at a distance far beyond the limits 
of unassisted vision. ‘This very case seems to have occurred. On 
the 26th of July, 1798, at Hastings, at 5,P M., Mr. Latham saw the 
French coast, which is about forty or fifty miles distant, as distinctly 
as through the best glasses. The sailors and fishermen could not at 
first be persuaded ot the reality of the appearance; but as the cliffs 
gradually appeared more elevated, they were so convinced that they 
pointed out and named to Mr. Latham the different places which they 
had been accustomed to visit; such as the bay, the windmill at Bou- 
logne, St. Vallery, and other places on the coast of Picardy. All 
these places appeared to them as if they were sailing at a small dis- 
tance into the harbour. From the eastern cliffor hill, Mr. Latham 
saw at once Dungeness, Dover cliffs, and the French coast, all the 
way from Calais, Boulogne, on to St. Vallery, and, as some of the 
fishermen aflirmed, as faras Dieppe. The day was extremely hot, 
without a breath of wind, and objects at some distance appeared great- 
ly magnified. 

This class of phenomena may be well illustrated, as I have else- 
where* suggested, by holding a mass of heated iron above a consider- 
able thickness of water, placed in a glass trough, with plates of 
parallel glass. By withdrawing the heated iron, the gradation of 
density increasing downwards, will be accompanied by a decrease of 
density from the surface, and through sucha medium the phenomena 
of the mirage may be seen. 

That some of the phenomena ascribed to unusual refraction are 
owing to unusual reflection, arising from difference of density, can- 
not, we think, admit ofa doubt. If an observer, beyond the earth’s 
atmosphere at S, fig. 129, were to look at one composed of strata of 
different refractive powers as shown in the figure, it is obvious that 
the light of the sun would be reflected at its passage. through the 
boundary of each stratum, and the same would happen if the varia- 
tion of refractive power were perfectly gradual. Well described 
cases of this kind are wanting to enable us to state the laws of the 
phenomena; but the following fact, as described by Dr. Buchan is so 
distinct, as to leave no doubt respecting its origin. ** Walking on 
the cliff,” says he, ‘*about a mile to the east of Brighton, on the 
morning of the 18th of November, 1804, while watching the rising of 
the sun, I turned my eyes directly towards the sea, just as the solar 
disk emerged from the surface of the water, and saw the face of the 
cliff on which I was standing represented precise/y opposite to me at 
some distance on the ocean. Calling the attention of my companion 


* Edinburgh Encyclopedia, art. Heat 
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to this appearance, we soon also discovered our own figures standing 
on the summit of the opposite apparent cliff, as well as the represen- 
tation of a windmill near at hand. ‘The reflected images were most 
distinct precisely opposite to where we stood, and the false cliff 
seemed to fade away, and to draw near to the real one, in proportion 
as itreceded towards the west. ‘This phenomenon lasted about ten 
minutes, till the sun had risen nearly his own diameter above the 
sea. The whole then seemed to be elevated into the air, and suc- 
cessively disappeared, like the drawing up of a drop scene in a thea- 
tre. ‘The surface of the sea was covered with a dense fog of many 
yards in height, and which gradually receded before the rays of the 
sun. ‘The sun’s light fell upon the cliff at an incidence of about 73° 
from the perpendicular.” 
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